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GIEZGIRI A. 
Lvcée Maraval - Oran 


v 0 = 13, 77 m/s » 0 


-10 


— x (18)^1 8x0,4663 + 2 


2r q (0,9063) 
x =12, 48; : 4 x = v 0 cos a t ^ {-?■ 


y - —5î " + 5, 82; + 2 : 3 ‘ ,v = ““S 1 f : +v 0 sin a t + y 0 

M (14, 6 ; 2)m <■ v * 2m s x = 14, 6 m ^ t = 1,17 s üA4*. y { ^ 

; \ï - j^Z\ 

: J ji\ iLjUI 

M J À J ,/- ' ^ 3 ' 1 '! jS f £■ JI jLIl J] M O* J ^ÎJ (A j t j} ' jiA 3jjiM ■ — aLai‘1 4Ü* J-* PLîjjVI jZas 

. ^JàV' ^ 

: al»j < -mv^ — — ;«r j = mgh '— mgh ' : M j A Jg- 

2 2 

=r 0 = 13, 77m / s 

iuiLj 1 l 

V M =13, 77m/ 5 ^'^«LLi'uj 4 V M = if - Ltf + v vji/ = ■*/(!’ 0 fo.s cr)" + {-gt +v 0 sin a ÿ 

18 

= 1, 44s A4. j * .v =18»/ “ü-alil' x =12,48; v* jli ^4*^» ^ jayù (: 


t = 


12,48 


3 
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(JoâJ 4) jüjjJI ^JjJCûJI 

: jià ^ JjjÜI j jj’i j l u c = E ûjSj «■ ^Uâiîl j j£L A; = 1 5.s jU fi-^Jl ^ — 1 

. i =0 ùH 1 u R =Rî J Wj i m r =0 t m c -\-u R - E 


M = 


_[^UW]_ 


4p^ = [r] : ù^ù-ü^t" < . »■ ) îî« j* j ‘ t = R C j* jll -2 

£ x 63 


u] m 

T = 2,2 S ^^'"r J ‘ U c = 


100 


= 1, 9 F t> r = / jW' J- 1 - 3 


C = — = ^4 = 2, 2xl0 _4 i r = 220 uF : C î—â rtiS^ 

£ 10 " 

•W-^ « - 

..M.fi t- 

U c =£ Q 3 JÜ (-i 

( 1 ) Mc -£C^ = £ u c +R^ = E 

dt dt 


u c {t) = E 


f _i_\ 

l-e A 


IAj-AI - 5 


J< 2 ^l (jja j ^ 4 jl, >|I à'i ‘1 Jit ji i 


dlir 1 E 

dt RC c RC 


. K it 'l i.-. 'i ^uJUlaII 


[ f . j t a ‘1 „ /y/ |f 1 I 5 £" 

Ja.' 1 J . a ^ 4- j j£j ^U-jULaL' SAÆ j i E.m £? + +- 


RC ! RC RC 


(2) u c =Ke at + B 

j A^LjaLaSlt ^Uj 3 ul\j ^liiijVLi j 


. (2) jâ i^îûj i K = - E JIjUjj t Wc = 0 j f = 0 J>* i> j 4 B=E j a = — 3— 

/■TT TT JT> £“l 


AsJ ■>'■ '- J| * - 1 - 1 4 JjLw 1 ^ jlicuj i ^ = f 


i 

1 -e KL 


j iJl£L>Ji > i jh jjjll'i 3jL& - _ i ^J'ulLi j. 


. Ja jJl \iuü 4* j t A =RC 

m 4 ^ * ÿjâj ji J!aÀ ^j'-âliV I ^UàiSl iAjj^Ls '&J Jjijpa S jL& lA ; 

. ô £& Il J] f JPÜI ,>jll ; jî 

. fi a* 20 % O - ^ : jt 


S 

GUEZOURI A. 

Lycée Ma l'aval - Or an 

K 
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1 13 | : 4AÀ»all 


(Jaüj 4) jv^^aüJI ^j>joüJI 

il (H 2 O 2 ) = [H 2 O 2 ] o X Vs = 8 X 1 er 2 X 0,5 = 4x1 0“ 2 mol M ÔJ*- - 1 


2H 2 0 2 = 2 H 2 0 - 0 2 

t = 0 

4 x 10 -2 

U*j 

0 

UiiüV' ÂJiaJi 

4 x 1 0 -2 - 2 ï 


A 

A Ai f '■.U 4 l'i 1 1 

4 x 1 0 -2 - 2x f 

**Ü 

x / 


(1) n (Hp 2 ) = [Hp 2 ] fl x V s - 2x j* H 2 0 2 « ü* J& i J. - 2 


: (1) n( 0 2 ) = - — - = .t 


ï'jp Ù V Jl -4 , J % 


(2) n(H 2 O 2 } = [H : O 2 ] 0 x V s -2x- 


[H p^]xV s = [Hp 2 ] 0 x V s -2x-^~ ^ (2) J ‘ n ( H p 2 ) = [H 2 0 7 ] x V s '^3 


M 


(3) [H 2 0 2 ]=[Hp 2 ] „ 


2 ^o. 

X — - 


: Jaj Vs J» 


Jâ 4 JI 


j»UTÏ 4â3l*ii fil ilua. ( [i/,0 2 ] = 0, 08 — : (3) fësJl ^ ^ «iL : JjjaJ* j 4 _ût - 3 

6 

. djJaJl 


i (nui) 

0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

V 0: (ml) 

0 

60 

114 

162 

204 

234 

253 

276 

288 

294 

300 

["H 2 C ?2 ] (mol / i ) x 10 -3 

8,0 

7,0 

6,1 

5,3 

4.6 

4.1 

3,8 

3.4 

3,2 

3,1 

3,0 
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1 dx . . ... - .. - ,. , . . 

y = X JÛLU |I J Ü^ JjwJ' ÙJM& (_a. 

F s dî 

H^O? pLalîJ Ü'ÿûj Jfr'iÜi ijp jjsj 

: > jli 1+AL jJ > SI JÎL3L j * ] = [/^ 2 0 2 ] 0 - 2 x— : (3 ) Â&*1\ j. LbJ 


GUEZOURI A. 
Lvcée Ma raval - Or au 


1 rf[tf 3 0 2 ] „„ cl [H, O,] 2 dx n 

V = X 1 - - J J^ÎLj i L - = X — = -2 V 

2 dt dt V s dt 

... ... . , ,, . „ d[H 2 0 2 \ „ 

/ ^JüU 1 J ^jj;Leyall iJjal JLu — ^jl h lü 

dt 


V 16=' 


1; 9x0. 005 ) 

2 1 14x2 ) 


*8x1 0 -4 mol / L . mn 1 : t\ = 16 mn ‘üàiiit 


[H 2 0 2 ](mol/L ) 



1 f 5,5x0,005) , , 

v ? j = — *4.3x10 mol / L. 

i4 2{ 16x2 J 


mn 


ti = 24 mn Â* jJl\ 


[H 2 0 2 ](mol/L ) 



t (mn) 


6 


ijdüjâ JlJj) - 2008 


1 15|:<a^all 

jll j j jm *-*. jâ jjj ji Jâivü 

; ‘Lwj c 4xl0 -] — 2x = O -ilàc- v il 'UjS ._ :L j t * ,,in * jiljj J&UjÎI . « . <V i j* j (-4 

B1 lT-T ■ .-— j ' 

-^- = 10 ~ 2 mol j x mw , =2x1 0~ 2 mol 

V 

PJJtlï 

i n _i 

[// 2 O 2 ] = [// 2 O 2 ] 0 -2x— 2— = 0 i 08-2x = 4x10 ~ 2 mo!/L \ JM h H 2 0 2 -3 ^Ij-H .-j-aJ 

y s ^ 

. (ü^Î jUJ] jîâjl) ^ 1/2 s 20 nm ù4JI t> _> j g vil* ni 

. J&'iilï h>'-^ SjljaJl jS T (jjLuJI J* 4 <3î ûOj JJ J&lijli J-aj (9 f = 35°C > 12°C - 4 





v — — S 

GUEZOI RI A. 

Lycée Mar a val - Oran 
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1 16 1 : 4AfcâII 


j^A^JI /sLkJI - 2008 Lj$Jl5u 

ôlpJl3 P$ls. tug-jj - ^jLjaàJI /i^isJI (\jss^ü 

oljj±i3 - JlsljiLo ÔjjJÜ — jiüül Ju^c ilL^jü\JI 


CMUJI »j<vii 


(■Ltlôj 4) J^^JI 


f’Ja&J j ù\ jùJ 1 ' Q* jj j5^î] ^1 t y? iiûll - jâ ^__ y lIjUv'ijlJlJ j jj ^Luu£a. jJk-oü B jLjJLj ' j ■ U' ■ 1 p - J 

_ fr jLl* ÜLi. ^ Bi 

SOjl j[\ ^jUall j-a .j-iaLâjj y ^Wbujiü Lfc j^Jj^abji i BjULo Ü'La. ^ j. j£j JjV^ Sljûîl Sjl& ^j1 jui y ^jjll jljj-aJ ^ ■»; ■ » 

4jju'i utfl L^jlLa J fri ri 

™Ba -> ™Ba + y fi f 5 Cs -> > + ” W (v 

1 O — ^ 

N 0 =N. x— = 6,023 xl0 23 x— = 4,39xl0 15 jà jj* (ï -2 
" M 137 


(1) 4^ t A = — 


1 


r 43, 3 x 365 x 24x3600 


(1) A 0 =AN () (- 

: 7, 32x 10 _1 °,5' _1 Mj 


A 0 =7,3xl0" 10 x4,39xlO 1J = 3,2xlO c 5<7 


,15 


-4? 


0,69 


A =A a e~ M = 2, 22x10 e 


,6 „ 43,3 


x 0,5 


= 3, 16x10® Bq (' -3 


N = — = 3,16Xl ° 1f , = 4, 32x 10 13 : j*Jî 6 4*. ^Vl ^aJ 
2. 7, 32x1 0 -10 


7x10’ 


13 




^ = 0,016 * ÆV =(4.39-4, 32)xl0 13 =7, OxlO 15 *SSü-Il •> 

4, 39x1 0 13 

. ■ " X<ii i 4j.jjS?L i> 1,6% 

(2) A { -A 0 e 1 jà JaLiill t\ Aiâilll (^â lipl -4 

(3) *4, =4 0 £? Jalüll jjSj t 2 '^4*J 4iil 

A (f 2 - t l ) = lu 1 00 — — — =e^* 2 ^ 4aj lijL (3) .Ji* (2) fj . rfti j t a 2 =-^—A x ^a. 


0,0 L4 


100 


At=t 2 -t l * Af=4, 6xr 

Ar = 4, 6x43,3 = 200 ms 

^jil Jalklj Jjtij qÆ ^ jjI£2j ^ 4 


GUE ZOU RI À. 
Lvcée Maraval - Oran 
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ijdüjâ jLUiÜI JlJj) - 2008 


1 17|:4AÀ<all 


O 


/ 

1 


(Joæj 4) ÜJI ojjaJI 

ie-juJl AjoUj^la i_mJl '" ■ j Vi < Nl-».yi SjS jàljj J' = kv (1) A32^*il - 1 

ie-^juill *j* 'j'jk ‘ . u -J » j> jjljû f =fç'y A ^2) Aâ3*il 

: ù 2 ,J#il jjj^ 1 (' - 2 

; Or ^-! jS'-ij 1 j ja-Jl ;üs JaÜLuiL ^ . P -\- f -\- \~\ = W fl 

p- f - n = j v a 

dv 


fil g -kv -p 0 V , g g = ni 


dt 


V c 1 


dv k 


♦ 

z 


(kjM : Vs) — = — 4 j^j ‘ - — + — v = g 1 - p 0 


ni p 

dv k | 

— + — v =g\ 
dt m 


dv 


dt m 
Po 


— 1 
JH J 


2 — — — " ■ 4 il ■ >> ' i à'O. I * * 1 - ^ 

p) 


f 11 -\- B v = A. lÊ2cJ 1 <bbtJl i. 

dt 

\ Jut •jjlj Jjjj) V = 0 ÜJ^ 1 t = 0 ^ÜâiiJ 1 J*À\ Jjku <JyâLU (u=k 

( r K „' Lu jJSj ^ ^ ^L^LuL i Lfr jl 1 Am Â£ ja.) sUaiiij jjIojj [ 0 , 0,2 S ] j!' J'-a-J' ^ 

. ( « JJÜ a ^Sja) Cuü jp ^JLjuH [ 0,2 . 0,9 S ] ^ 

( A *fiîui ^£jaJl ) V f = 2, 5m f S AjûaJt A'uSjl L$iuâj i 4jjIj 5c jjuiI' ; f > 0, 9î Jai Ù* 


A =g 


1- — I = lOx 

P J 


1-— i = 6 f 83 m /s 2 (■> 
4,1 ! 


B = — — — — — = 2, 73 s 1 = 0 ‘ Aitâ A*.>Jl ÿS? ^jLuûI! jj!L pJàill 


d\ 


2 ,5 


dt 


ù -juta*!] 1 ! ii a_iÊJ ^ L j^. 1 Jaii tiflûj l> Lpî) B J A ^ "i K'n a 4 ■ J jp p jjug j^ûjj ,j|\ jài^u - 3 

jJ Jiî j-* ^j-ojàîl Jjîj fj * vg [0 ; 1 m/s ] j-a ^ t [ o , 0,2 s ] Jl?^ ^ li* jUj& 1 j^dj ^ ^sJl 

(Jûüj 4} cjJLJI tjj^jjoùJI 
: ^ i n; j J jljSaVl Hj-^J ^ - i 

JAUli Y 2 Ji-ï-ll (J* 

-W Æ4 ^ 1 U AB ^ Yi d^-ll > 



^ j ù 1 jj_j Jaîijjl j- j- 


= 2x5 = 10F 0 -2 

?/ cs =12 — 10 = 2 F Ai. j f u BÂ +u CB = E (v 

/=^-= — = L4 Aiuj ( U = RI (-a 

Æ 10 


2 
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1 18 |:^flll 


11 B A X 


63 

100 


J jB J 1 * T — 2 JUS ' ' / — 0 jLuü {JmùLaaH 5Jb jia - 3 


r = — -R =—-10 = 2 £2 £=(Æ+r)/ : S-yLL (v 

/ 1 

L = tx(r + r') = 2 xKT 3 xl 2 = 24 xl 0 _3 iï ^3 ‘ r = — : 4 au*ij«L 3 lj 

£ +r 


L = 24 111 H 


£\ =^-17 : =0,5X0, 024xl 2 = 1,2x1 CT : J ÂSUJl -4 


HA faq) + (Na + . OH ) M 


(Jaiü 4) gjljJI (jjjjoüdl 
H 20(1) - (Na + , AA (aq) : ijtM» - 1 



^Ji JuJil j&J&\ Lal t JJLalaJiI jjjI ] ji>b & C A2 


C b V'be _ 5x10~ 2 x 12 j 9 
V A2 “ 200 


= 0,32x10 2 wo/ / Z 


C'_ 12 =0,32xl0- 2 xl0 = 3,2xl0“ 2 wo//Z jji d-ü—S 

_ jjL-îL *1 i*b jjli i 4_1 ^ JlAjUueJI jj£ jjH jj£îï frljJLij. JllüI l ^ JlaÜI jj£ jiîl ^jl LflJi 

Lûl « (j>H jâl£^ 4jaîj JjjAau ^J^aj ^ jjV 1 Ij-Î - 5 

JjliAjl t jLi-J'l ’iii ^ 'iJb jj^ai. Jaïâ i jSl£üî -Üaâj ijliJ ù^? V L ;jjl JL^a J 

JJ& cilSill'' ^ a. - 3n, jt. U l .il l ■ i ** - J L 


3 


ijdüjâ JlJj) - 2008 


| 19 |:<a^all 


(Jajti 4) s jyj_>^sjJI I 

(JS 2 Ù) ^j*2d\ hh\ o - ^ 

| j^ A j . " i ■ ^ i >__! p'wJ 1 ^ jIjüû IAjü J'ji 1 ' j£Üajï J 4 ÇrLÀli ç. jLwi jiapi ^_ir> 4 .Xî' j ^L«JL rr j— ^ jLlü ^ jjJi' ^laÎ 

fLJil J-* ‘Lkj^jSj -Ju 5jL£j ^3 jlill jjfLu . ^ ^ frLJl ^5 ju*-LA àç3 j3L jlâJl ^ ,j 2 LS 4 h%j ,JÊ 

■ (ù^JJ 1 ^ 1 <^ù l>) jS > ^ j£ -je- H-yjiJJ -Là jJUl 



Mg 


«Spl^'S^, + 2 «" -2 

2H U +2e '= H n ei ■■ e~jr 

J'L&jJ — ft 1 1 ti^V \ üjbt-i 

-^§(S) 2 H £ a q) > Mg (aq) -^-2(g) 


; pffîll Jj.iA (i - 3 


n (Mg ) = =1,5x10 3 mol ? jh j*-ll M-^Vi v^j 1 


Mg ( S ) - 2 H + (aq) — > Mg' + (aq) + H? (g) 

f = 0 

1,5 X 10“ 3 

n 0 (H + ) 

0 

0 

jsùai 

H 

1 

1 

O 

X 

ITi 

tl 0 (H*)-2x 

X 

X 

J& liüii du4J 

l, 5xl0 -3 -x f 

3 

O 

'ï 

+ 

T" 

K> 

s* 

-v 

■V 


>jj jjjuJl ji '** -■■ ■ J&lüJl Jji s s jjL. Jaîi iûLj jj J, J, JJ-\^ ^ j iî£ ji Ul ^Jjâ j^Uji *'* ■* 

F f 


* =«(^ 2 ) = 


JT, 


Af 


1 4 î-i-h | ^_3 J j % jig ^ _^-iLij 6 ûLa 'J^-inùSi ___A g^j I a-IiL: 


; j^u 


t (11111) 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

V(H 2 ) (111L) 

0 

12.0 

19,2 

25,2 

28.8 

32.4 

34,8 

36,0 

37.2 

37,2 

.T (mol) x 10 -4 

0 

5.0 

8.0 

10.5 

12.0 

13.5 

14.5 

15,0 

15.5 

15,5 


J S 

GUEZOURI A. 

Lycée Mar aval - Oraii 

K r 


4 
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[ 20 | : 4AâÉûi\ 



dx 17X10" 


dî 


■ 2 , 83 mol .mn 1 t = 0 ^ qà^A\ Jj* JLûj ; t = 0 u&'âAS 4& jm (_> 

_ jV * ■ •■*■ ' JA ^ j t ■■■ ■ L ^r--^ M I ^jiji 1 . L ^ w..^ *1 _ J 


(14 mn ^ 1>) . x max = 1, 5x10 J mol <• 1, 5x10 3 — x t 


0 


. (Â£A*ll j jihli jxüJj jj J} tjîcua ^jju! (jî jjc-j J i H + i =10 ^(îoJ / i Jolii!' ÂA^j Lui! 

- (a? ! 

n r (if + ) = [/f + ] ( ^ XF = 0/lx30xl0 _î = 3xl0“ 3 roo/ : ^dcAüIl^^à H + (ac0 si-^ 
h 0 (h + ) = 2X1 j 5X1O“ 3 +3X10“ 3 =6,0X10~ i mol : -j* n„(fr + )-2x / = 3X10 _Î : 

fJ 0 (/f + } 6xl0 -3 

[H + i = = ^ = 0, 2m ol / L j* ^j-îl jt£jdt 

L J (ag) y 


30X10' 


GL’EZOURI A. 
Lvcèe Mar a val - Orau 
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ijitijâ jLUiÜI jUé| - 2008 üj$JISj fryfllfr» 


A jjt n i 1 1 A^jiaijiKOjjJi jaJl 

ljLLIumj'ij iltUliiCU £1 jjjJ! d iijjîlt SjJJij 

2008 âjji ^ Jji j \ ûb*x^ai 

^ — s-^kj ' V'^ 


ijuoij C/tf-L- 04 : tfjii 


tuLjjiJ! ^^kJ) : »U J 


i J 


: O*»» Jü* 6 2-ijiJl yte 

^ 20) : J aVI ? t^a wll 

Q3) ; daVI ûi>Jii 

’ \g*~£** jJkAj ù Je ( pQ J -j ■ & !■ ] j | 

? <i-Xul aljjll j jiîàiJl ; ^ JLj J j^-ùâJl La f\ 
j^sjj ( :«/>£ ) J ^lj ( ^/»<? ) <J1_>3 jilXd! iJ / v . 

^ j ,4 ^ gÛi-L ^ (^ ) j^5l îlji ^1 c kUI JdüjSI <LL« ^£i . a 
^N(t) * 1=0 (>o ) j^ 1 > ^ ji ^LJl ^Vl jx M 0 jXJ /2 

. i l^ii <^£ilüSl jyc. <LXall 4jjjS’ 1 

'J^ ] J J* f ( fl ) ^:i£ 


\^pum j 0 1 20 50 80 

100 

120 f 

Nft) 

v UOO 0*90 i 0.78 0.67 

j-^- .. i 

0*61 

— 1 

Cj ? 55 

| 

-4 N(,) I ! i 

, N : o J 


1 1 


■' N(0'1 


^'uJl Jj2=J jLrl f\ 
|r > ^ j = fît) : OW 1 <=>-^ ^ jj ^ ^ j/v 

Icffl — * 0, !0 .■— rjJ 1 jLI jji-* jis- - S c ni —¥ 20jours ^tJLi, m i _^sou 

A! .i*M j'^ 1 £° Ja j jÿU ^£i /_* 

> JP & JA^> j±«il fc'^Vl ^ ü ) ^ * aM gjïïü t jUl t> lElLàl /^ 

,4i*J T.^ i alj s g . n'i j a jLic Joc.\ /-A 

fJ»ai 03 } : t^in ùo*a 

Jj-X— ^J c ■ j ' _ 'J J-! * ^LJ ^ 5 L j ^ - J {r) 9 tj - g l!j 1 >jl jIa^ Ü __>*-* ( _jja_ ( >*-; 

B h r i -] -JSJJI, K ^-a ! ij E-4.5V J*£ jjj; 


hm?- 


K 


-©r 


^ ^ jsJj ^Vj/ 1 ^jj ^ *j'^ 1 Jül 

J^-©! J^' JJJ* 

‘->^ 1 Jri j **pjl L ^ ij“ JJJJJ 1 


- 1- JSJJ1 


■J. ■ i 1 ^! 


8 i> I 




22 : 4Afcâl| 


jgjü jUiiil jIjjI - 2008 Uj^JISj fryâlfr» 


(K) : Â*LU 1 6 ^ /=Û ÂtJil -2 

JÆ A- urv^ an Abl t . ^ i 1 1 jl üJbljjjül (jjjLa /i 

yi jLJl ^b j$£Jl 

. 1 , 

iiàll ^ ^ I </) -/ ft (l-c £ ) J^l c> 3U JjÜ *1LJ1 Âjkitëtfl *laU-ll J OH Ah 

* jbii ^ jboii juin ^-lji 

^Ülb (O Llu*. i(f) = 0 * 45 ( 1 -*~ i0 ') 5 jbulb ^Lj^jJ, 1 ! ^ ^ jJâalil «iall ^ -3 

: 4 rJU^ A ! bbj#£l l i pÂ t-Avüi . jjiJiVU (i ) j 

-SjIjB ^ jlji ^ajjjSii a,) ,^1 s^i' yi 

jii SwajLLiil /lj 

( L ) iJiai /.* 

u &_jiiSî A* 

^iliscjl ^jpi ^ jiAll < 9 Llcil I A^iâ Ld /l _4 

^jia Jjj ^ ^ JJJ ^ 1 éjU& V ^ 1 "M 

.(r= 0.35 ) jjj jijül /-a. 


. 01 , 0 . 1 0 i2 mol.ni Jj-il *j£jj V-lOOmL 


fJaüÜ Q 3 ) : Qjj*Ül 

j j ~ i 1 bjl_4 * j A'* 1 


*■ k = 1 , 2 . IG ' 2 m ^r« i*Mj& jr'-£ j'-hh 25 °C ^ Jjii-ll 'V G ^Jabll 

.G= 1 , 92 .I 0 ’*S 4 ^'^i 
jja v r Aiiil ^ ^jüjl I... - j 

n £ w*Jr w ÙZLAJk aV ^ 2 aÎaÎ 1 JtLÜil ^JiïljLr* ■ üj’i -2 

jy^Ji C JbsSjjW ^ Jj^j x m:iN *JÏiIl ^D> r Jc.Uiil ^ Vjia, -3 


£J Aj^-yüi\ <JSLlîl S j'üiC- /î -4 

.UàJl k J J G sEüll - 

A h q. ^'bî' j ^rt^cr ‘ f J jÏjmÜ juSjIÎI il'i/ij - 

-j- 21 * J**j) ^; H coO- 

^■CriCOO- J ^HjO J 1 k * G (3 j'^' ^ 43 ' yull (jâ ^ 5 ^-^ /-T 


A-LüJ 5 ■ 


pj [ <Wii ^~ , ' L ^ • -t /pi 

c [hjO' 1 . irai ( j_wii yu.) a*» ^ Q rf _>-s SjW /s 

^Albül alA Q r jr Jl«j libi 
, (CHjCOOH/C Hj C 00 ") p Ka /6 

M( 0 )^ 1 6 g/mol i M(K)=j g/mol * M(C)= 12 g/mol 


Â.„^ = 35tfrS Æ~.mol "' , = 4,lmS .^r .mo/ ', â"é;=]0' 


St> 2 ^- 
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S U_jjlj 1 jLlü l| ~"-- J i^ i AjAïIlù a£ jij j_ya jiVl (Jj^ (ftî) i-1 îU. j^a jjij 

■ jSjwl ^.. jj jA 

r * G‘ ai * M 7 - ÂiV.^ VLuâ ïjbn t-jj£lj ^liL-aV' *jS Jl- -1 

^Wll U iaJl kllfü Ç t ^nUJswwfl.VI' J-»aM <i& m <■ AJd£ A/j- 

LlL^jaVI* j-ùill _j ^_>îajVI OtJ % ■■ i— j- 

+ ^Sl)Ajjjll ^p-à (<j) ^1^-11 VyJiçJi tlutji As^l -2 

«2 l_£ £?■ ^1 ^ ^jT-I ’Vi i n Vl jM (v ) AjiaaJl An S jtan <jî jiS -3 


..É^L 


-'» -■ ■ ji < UJ 1 t SI 'l ^ ~i 


\ r 

.^Ui^vi >a j JJ T T j r ^ (v ) îjb= vSI -4 

. f t G ' Mj- ^JVjü jÿs jS’l Jja ^l j!n>d V^ jhoÜI jjJ ù jl_m <--ü5ü -5 

ü 3 J jj- ^;V ai?^ (Z_) aj-oû ji jtu /I -6 

.(SI) A— jAJl iliiii s-ia-JJ sjlLa 


jjJ 4 r - 2,â6.UJ J km lA*jV 1 Jji 


J- 5 J-— 


il£ 1À1 Aj 


,T" ^ lü 


4 £j = 6u67,lÛ "Si 1 \ wuLi 

..V/. = 5.97 . Il l'^kg ’. Lj-ajV' ^ 




fJalU 4) ; ^jAtll 

.ôisisâ.vi J£j ç ij*)i 

JJ*— j AB f^-V 1 J^ 1 Jaâ' jâj A j-* 4 ^lÎA Ân J— 1 ÙJ J 1 (s) c**^ 

. (AB=L) . a = 30 fl ÂjjO .A_æ ^ 1 - - ~i ! i^JjLj 
, j jS^ (r) * j (O) a j£j* (BC) J B aJ^jÎ' ^ Lj^Lw AB 

(2- JS-Mt) .^Sn j-ki Je C ^ B jULïll ^_j^l j-i O 4 C 1 B * A 

r=2m 4 L =5m < e-lOriL-'s" 4 m=0,2kg (s) aJjS : 


«, ■ !V >■ 

T > I s 


“ I " j 2-J^ T 

£ , a 4 g 4 L aIV-Ij b ^ 2^4 üt (s) An J-J ùjUn Jijl - [ 
,C AJalill f S J f »'i i> li An ^-Lx-i ijun>' » 22^. _ 7 


uüt 


8 ÿ*3 ^ '* ^ i t ~ l 
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^4* *^V jji J!Xî (s) i^Liaj ^i âjjji îü üjUti ff 4 iji /i . 3 

,lgJA)â L-iüüi i( JjUH 

.V; = 7 , 37 wt /j J 4 kViî Li t i i .i -> I l ,(BC) ^ a >tV i ^laïij [ /l_j 

„ T 4ÜJI -lie- (s). jJcr jjjiill 1 g Vi'i ^j]1 sjÜ'l sii LAMûkl 

jiiil (BC) jl— J' j^Uj C 4-tküîl ^1) (s) ÜC’ - 4 

.(s) J-«î y=f(x) jJjWI {Cx,Cy'j ^ 4 j /ï 

. C ^JàaJ (t=0) 4i-i jVI 1 JiL 

.M J ‘Üaàjll 1 B Ji nUV i t lj jUll ij^(s) ^dJl -k*.-n /i_j 

, Ç fyf 4 jLul*H l w I hi al 


(j,& 04*1 

-^r jjJ£ (JÂ4A. JjL-4_j Mü J— i'jJl ^i'iiojS]' Jjàjil /7i4jj 

v-ljk jl _ g i ■ 

Mê« + 2H î O--2H i O I ,+H 3(jrl + ^-; i 

“ Oî^JJ4r^^ J j-a-a aj ^jJ£ jj m= { x 0g jiw 4 Jj£ Jî^j 

* Ut ? hi 4 s'> J ù^JJ -^’ 1 ci ^ 1 1 C- 5 ,Umol/f. J **ï' a J J V= 60 mL 

P jj j.j! 1 * j-~i \ \ -Lll£ s-llii': Lli^j^J 

Jjii j£ JjjiAjl .j-ïi '• ■ * . 4A^ J£ -Liii ,_>^àjj JjJaici' j^a.j jL= ajvVÎ 

a'jil JjLjUÎI 


j c (min) 

: Cr 

t 

2 

■5 

4 

"s 

6 7 8 

f'^ (mL) 

n 

Ü 

1 

336 

1 

625 

8Ï0 

910 

, 970 

985 ■ 985 985 

1 x (mo!) 

O 

i i 




1 

! 

i 


. ^ r^l /I 

. Jlu ^L, l ui5i J j4Si Z2 

.^jUa x = f(t) ^44' ^ j/3 

. ^ ^1 -jJü J J^-i âHt ^|- r ijÜ| ! | /yt /4 

r (t=3 inîn) * ( t~ 0 min) ^'üj JS^j aï j^i <*-±^15 

. t |/2 Ü^'^l (-L-tij j*J /6 

JjajB ^icliSlî ^ ( H, O' ) ? Jji ijl J« 

M(Mg) = 24.3 g/mol : Wô 
V M =24L/mol yr* ?? * '1 


8ù-4i*fc- 




1 25|:<a^all 
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20) : , jfltt g »Ja »*3I 


■ 03 i ; jAt ût>dt 

. c, = i.o« io ! mo/.r' . j4ji c,#, -coo/f ^lü^ 1 (s,)ijjU. V ji=~ üli - 1 

- <j = 0,Ê6 *I(r S,m~ l 'lü^jî <üÜIj 25 q C ^ j-^ (jjljiN ^ 

. #Ld' j3 l^LjjiiSl jjjMi JtliÜI L-ïlS Ït "“1 

" . jftiaîi (Oîîî -2 

■ùJ^^ ,|L| - | ~- (S, J (J_jla-*II jpojl AjjUjiuSII ^1jl3uAJ L—iiuü&ji ”"3 

: Qtfj -COO~ V j |l 3 0 + ftijUill USUll 

(tUtt^L J ijü» ^OxlÜ^m’mor' * = 3,24* lO^.rtt^or 1 

JplisH ^ j'1 j jH AjwûÜ -4 

- AT t jjl jjII Cutf _ 5 

t(/£4 ) <S Jh«jm jî y— 1 L-i LK .i j i ) m\ l L i > i' i-> 1 i (S ; ) Jf*" — ÎI 

. 2: S C ^ j-dl ^ P H = 3,2 C> - C, 


♦ f uJl 




■■ T 


Jji'jj >ûâji r,, ijj'ijJji Aaj-lîII iijl - 1 


■ J /' j** 


J .4 


£jïLiI ■ r 2/ r j r,y Jjj j.j 


,U-2 


H J>J 


( z) 

S^ 4 


1-JSJJ1 


, .,^ r l 

A/ t ^2.ÛxlO ?0 Æg 

ji. '; >a2 j— a; 

— ' -T* V 

r =7,S>10 h kpm 

^ Caü ' 

6’ =«,67xtO _LL 5; 


. 03 waa 1 ùd*sb 


j& _ j >a jjfc J ; r- J : j£ J-J ^ jL— i td .jÿJcr JjA: 

J — JÜJ\ A üJnvjj 4£jaj l (O) ÂAIafcTl 

1 1 j i £k£ a j : Li .ja£-l jij j i-rti ■ ■ ' !■ 1 j 3 ; ■ ki ' û jJjI — 1 

.LjLiUv ,J^Ù gfS ^ j£ ,>1 ^>*11 ^ J»j u-jü -2 

■ ^ ..irttM l ^ ^>*11 ^Jjc- “i 

^SjSll AilLt jSj^, aSjU (a) £j ! _41 ;j ! ^ -ajî ^ jjiüîl 


■ i±aA\ Cuü <SVJj ^ (v ) A* ^>iJl ù jU*I' ~ — ?■ 

.Iglûjâ çuii £ n{r)j'!a!l ^ivoij (jV/j ) AÜSj 

t^V J ^ ju-ii 1 ! j |r) J^a2 - i.j-n AÎÏi (T) “3 


_r ■“ I H 

k J^JULiS 1 1 1 ■■""■■ I *-! ■ 


,^=j jSài j _4 
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(Jatii Q3 >; JJttlt ùdL>^Ü 

£-m .lüu ^2JI kj piUïl JP J . w-n ^ îjüjJa lj-i* i jLisj*iill jjgaOfr > .ol JjJa Sic. ia . jj 

jSjui j£j>a^ , ^mLoII ] Ç j^isll *_ji (-0H) L^iâ Jiiui ^g!l jfL±ii JLiûtij)?*. 

< « -*•' jjo jj l *F jjlâJl al ji jjuup <*Gh4 SjjJi 4aa£ ■ ■* ^jll 4gjllaj*jJI Ij^-^ll .^k j jU ^ 

JbLij JjSj LÎiii il$J ^LbJ^l jii Jji .-JlJJL* ild^ *£■ jaJl j* >t^' \ j] t (/,,. = 130 lïüll) JA& 

. 2*6 .10* Bq ijtaJl 5jü*H 

. ÿ? J;> i \ jj Jl 18 jjlàll al jS lâËffi 

. jit^Sl >l^y\ ii^j &sul\ USU* ^ -i 

4 'OapS t. g i .i^ l = — - îa j'lmIÜ .^Jasu wUu jl jjj — 2 


’K 


laJgjua "^ù^ÜjI' ( _ ÿ Ii ^jpiJ D (4JjC-)4i ja. ^ - 1 ^ jjjuàjalSl J^a JP-^ ^3 

. [ ^ I ' - JjLuljjl' 4 e. I ^11 le. JiaJ 

.4^ jaJï 4iaJ “f jjtiît JüjSi ii& .j.-J /I 

J> 4 -V- jl£ ^Ü 1 _V-lI mI jxi 1 % Üj^u “AitJ 1 AV l /-'; ^iuij JJ»' ~H jll jA Li y's-J 


(4jaü 3 1 ) jjuljîl ï^jaU! 

4ü1mjI *J3 -U ai J » .Via.. -V I ^ jial « jLùÉsbü 4 ■ ^jà 

.RC t-Jaall ^ (2-JSLill) ^ 

l 4 y ^ 1 j ^ Il a JÎÜ 1 ' J j£î: 

E = 12V ulu 1 ^ a il_jjo ” 

■ Ç - 1,0 u F 1 i m jy*-) - 

2“JüJl R =5x10^^ ^iüjlio i^J 1 J^'ij — 

K Âbu - 

.(l) (^ - O) — 1 

M ? aü&JJ VSu j\ 

V U ;{j ^jjLijiçSjl Jj jjU ^i*jll J^lag]! aiAlvw IjIa& /v 

JlC —— - E îLjgjbc. 5^bj^îl ijjft J'iigjjl ,-i^Vi gjjl AjLja'jLil' AliLwil j j — ?■ 

dt 

( jâ 4 . VI Ml ■ j^iki Ajl j^iâhlSl jLMgjulj jliîl jjaaAI ( T J ja&l j à 

.(Sï) L^l^jü ^U-ûli 

tlçj !ïLi, ~E(l-e r ) :Sj l jt!l {-.>~ 1 ^ jLrt l i' J -UjUaSI jî (ju / — * 

.jU T iJiaJ AjLS jilj U AB =f(t ^bjsSJl JJjOB J^\ t**J h 

Î/um IÎU .£ J / =St ijàiifi ^ ùJ*te 

, ^ j-aj II aJjIjII tAajLbilAl tj* p tj — 2 

? 4£&*U djüj IjU j\ 

t 4 j]l > j^ S-ll ajliï 4 \ j. - k. *11 A ji A^ i r . 1 'tilAaSl /^H 

8 [> 6 
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. 04 Y: jj*d*3\ 

^jOjoiÜ jA\ Oli Jjjjl ($,) Üjls^ Ùü J' rt l ^ J Jjauil jjiü iull jJ ^JJJ 

,tuÜ Sjjfl. J {A' + / ~ ia>) ) ijJ ( s :) Jj 1 ** J (2JTV> +5 A 2 W) ) 

J^Jl fl jjS Ji (5 3 ) JjImS C> K l = 5ÛmL f = 0 J £>i 

^2=1,0 ttwI-L~ l Jj*l' *jt£> (^i) JjlvJil V 1 =50ml £* C 3 =2,0x10 

Je J— ijâ -^jUiii J JtUall Jujll J SjO/' SjLù V*£ ^ 

J*ï’ 



^—1 J^ai-^l JUajSII J_p^ r 


2jf “(□,! +s A‘"(«ï 


_/ ilLtl ”^4 


.JelLdl J jiijLUl œ/rerf “1 


♦ JeLilft ^iijl Vjii 2 

Jû J taJlll jl luii JelaiwJ^ -Ûa* - 3 
.LûUj, *l*â «uJ j. (/ ^ ) Jc-lsSll ^ <>Ü wije ~4 

. üc Jcrlijî l i iatüjjl J jlJi Aj 1 _jaI'i jll 

4 = 10 min ÜâaJJl J Jt’iSjî * ; < *■> 5 æjm11 <aJ UîLj giU ”6 


.—ual 


80*7 ***** 


igàtijÂ Jldf I - 2008 gawàl^» 



t>î <îji“ 


U^Wf l ÜluLa 


i/i(m) 


50 

80 

90 

100 

llû 

14 

22 

25 

- — — 

28 

31 

14 

25 


55 

67 


gj SIl ^ i&ylA 4iU^I ^(ffi) [ ]4 | 35 | 45 | 55 | 67 

J 5^1 ..'J ^ lia", a j^j*jJ| ;j%i ti—àajjlb (v J ju J jjj_j S jU*j (JpLui jkçj b.Mfc 


SjLwïl ^iiSLJj .[ * - ! . -y. " . .'1 ( fj j i ij*j ] w il ^ Jilil jlf; jlLuJl b» . U^, l jjâ ( ^ 

■jV^ ■ ■ ■» N J- J -j&J)jil AHmIA | O j j J i.'.' VI ► â _L$ 2jx j { ^ 2 } (^1 ) 

.ajutull 'ï J jW . frLiuS . D =d-\ ^-dj '■ (f^2 b ^[) 

^ j j- ^3 -Ajü» 1 . j ^ji'.-A ^jij jja jJcr |.y 1 ejbui -^lliac j£j*4 J G ,*_ji&j 

, frjLbJl ^Jui J ji jjJI ,jJ jii! ^-çl 1 1 ^ 1 1*1 ÿ ji y * i t T| ^* *1 1 i%, j! I ÏJ-4 - 1 

V^jjUuJl JL j-4 ^£ji ■* ^ _' ; ^ L* j \ 

lj Lt pjg ’^i JjA ?J J bljL-1 /^ 

, jjjLiJ 1 . ^ -J <ju! JJ ■> ^Soj^ÎLj l ji*) r L ij-nft /— > 

■ -f^Vi Un ^l 1 ^- J. 1 ^ JjSJ ü ji JLaSi^'I — 7î^£J1 A^IaÊ- — £ 

Sjil J Jü^JiLsi î jLl^wJI ^.Ir^ 1^ iVlOj 1 ^ ^ tfji ^ "i 1 

. Ai- Jjuj'l p Lt-i <UA ^ -- ' ^ j j. i jJ ..i';;À! l ji F. J -if J 

Jjjj «i.iijiJt ^ij'i ji AilJ=t V ,• ^ 

.ÜUall ^üaJ) Ij« (/ n j v 2 

■ V 2 =£(^2) jj ' 1 ^ 1 il Üj^' JLmj-Ïj/_ i 

. f , ^aj 3 ^üuil- * ^jl-Aiît ^>L*2 *jL / 2 
VG ^ 

<; l/ =9,0x10-^: üi£ ^ 




<jp 


8 (>S4alul 
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2008 ü' ' jjjIHjII; (jbLUV Aj^AjaÎII AjUVI 

^ij cjlc-lw» 04 :° 4L * 


JsV» 




t( _ jours) 

,_ N(t) 


(iakÂi 03 ) : JjV' 

^ , JlII^j Z l£ J^ 1 4^ J-aj£- ^j'j-1 jjüüli - : /' -1 

.A^Sl '^1 

a..^ j ^ jji) o\ jj ^iajij! 1 /ilîVi i ii i S< v , <x*iwü! *' 3 ^ " 

. y r^'uLii) ji P J* (X 

A Po -4 *JPb+ :He ./-- 
2 ^Po ; J^ikL? 

:üj^Uj-/i -2 

^ 1 6 | 20 50 | "80 ! 100 i 120 

T/'t) , I 

— 0 0,10 0.25 0,40 0.50 0,60 

si .. I ! ! 


-ln(N(t)/N 0 , 


IjjjüU J^OJ 


; jUil ^ J A-J 



; _^s 5 UjÎI /- 


N=N e- 


N(t) _ e .* 
N. 


taüsa-ju =>- ta M 


= At oy=At 






y— At ù-i î^aÜj ja j iu. AjIc. Ja-üjJI jLuJl 

ï jüc. jïij j 


A 

A = ^ 


r , N A 

ln 


N, 


X XaÂ jU>Ll j j 

f J»*- ‘ Jjjl* 


= $xlQ~' jours - 5, 78 x 10 & s 




At 


& -A 


*=x 


N=N e’* 


N 


t=t . . =5 —*- ~ N e 

2 


*Àl,, 


Ki ~ ~r~ - 1 ^,9 jours 
À 


Jiiill 



(iaii: 03) : ùi>Ji 

A^ ja <ii ljUtt LU^ „ | 


E 


— =I 0 ,-(é t '^) 
dt 0 L 


T di . _, 

^ab L— +n-E ti AiJ 

; ju 5 jLxjL jjajjxjiL) 

i(tH,0-*") 


= £ A - 2 

: j\ jLjj / wj 


E-E=0 :-iaû Âjl» rtlfrfli aLu^JI 

t$J - Ht.ftH âjljjiil Aja* ; 4 _lLjaLîjII A ' '' l * ->t l _ 

E j* 

!«=-=> I*=0,45A * — I^UüM^-3 

t dt 

r = — ,° T ÏS - l= 1H /-*« r=10Q /s-s 
£ = “£/ 0 2 =0,101 joules /' -4 

u A .=L^ + ri = 4>-'* 

dt / -Lj i 


«Afl^= 4 î 5 e‘ 3 = 0 , 224 V 
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aljj Ujlj.i.Jaljj * ; ajLa jü^l 4jL^y 


B 


(JaiAi 03) ï *^41111 Ûi>*^ 

m 

n=CV= — =>îii = CVM = 60 mg (\ 
M 

CH 3 COOH Çaq) + H,0 (l) = ch 3 coo- ^ + H,0 + H 

Jj2> /3 

i CHjCOOHfaq) + H z O (aq) = CH 3 COO +H 3 CT 


« 4âlg ^ jJl Jè 

CV-x_ = 0 x_. =CV=I0 3 mol 


/' ~ 4 


G=Ko 


G 

£7 = — 

K 


o=[RO*].A n . + [CH,COOU /v 

1 : J <H)0 ) 1 ■’ J tCHjCOO > 

: ü t~* 


[CHjCOO-1 - [H, O’] - 

|= W J 0 *]( V ) 


[H, 0*1 = — 7 r = 4,1 x 1 0' 4 /ko/ // 

+ K (V + V») 


pH = -lg[HXy]=3,4 /J 


_ [H,Qff [H.O+j^ 

Vr * [CH 3 COOH] C-[H 3 0+] + 

( k ij îl «ili CjjIjJ Ka JuJaj-üJl CLulî (j jl Jjjl -lie (j&lÜll 

^ ^ ^ (4,1x10 ) t ! n -5 

K ” Ka=Q f * = — - — — ■ — 7 = 1, 67 x 10 
T ï- 95,9x10 

Ka=10 pKa pKa=4 s 8 i^> pKa|6 
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^ L*Ii 


tj**4AJ '— >4“*^ J : <r^, ( >_j]x3l ; SjU jLül 4-iU.yi U 

" " 1 ■* , m.*r i . — ■'■’ ' ■■ !;• ■ - 


Jrv -' 


AjLiyi jj-eaUc 


Qij^A 


0.25 

0.25 



03) : fi-tjJI OèJ^' 


_, G x m x M, 

jF = - 


/I 


; j » LJ ) <_j iJail JluU /2 


G = 


F . r ; 

m.M T 


0.25 


^ _ [Kg] [L] [S 3 ] [L ! ] ., 

G -“^]^ g ] - G ' kg - 


3 -2 

m .s 


l Aalaîil ejLifr 


025 


0.5 


0*25 


025 


G.mM 

t - ~ H 1 , F = ma r 


r 

, 2 2 




v ^_ GM v 
r 


T GM 7 

- v - - — - 


î ’ 


V - 


tnr 


: (v) 14 


- 

v “ r ~ 


GM, 


T =2tt 


GM , 


(T) iju* / 5 


0.25 


0.25 


0.25x2 


:(L-)^-a /6 

r 

XjjSj ‘ ^4 ^Lj f — — ) 4 ■■ .'il l ^ /| 

r 3 r 3 G.A/j 

.Jais j ; j i .~> i ) 

T 1 4 z 1 

k = _ = — , k=9,9* 10 14 (SI) 


r' GJV/. 


* T />— » 


T = 12h 


T-Æ 1 


<lac — -~k liai 








.25 

0.5 


.25 


i.25 

0.5 


^ J j i—iLliJabj ; Âailj jjül ; a 2. a jlÂiâO çr 




(Jaiii 04) : 

♦ S^LU W ft> , V l IJLLû jjAalj ; A^ Jjwili & jLlC- / j[ 

“^r.j “ E pB + &cb —C 

V B =^j2gLs\na . V g =7,Qlm/s 

At jjuJi f-Luwi* ^j-ojLl-ûAi / 2 


Q A HÎ ; Ü ^3 ojjljill ^Laj» 

AS jaJl 

. B tjji— i' ^ C jV 7,07m/s : - 

5^F=*o Rj^mgcoso: => R,=1,73N /' - 3 

r 2 = 7 s 44Ar/v 


tw**j 


3 


6W Je. Jî 2 ^mg + ma„ =mg- 


mv 



0.25 

0.25 

0.25 

0.5 

0.5 


OM 


\K = V C cos axr 
F =F sintr xr --gf 2 


1 


: (Cxy) ^ J — 14 
fer =0 


lA =“£ 


fF =F, cos« 


F =Vsina-gt 


y ~ TT^t — x 1 +xtga 


r r 2 2 

V; cos a 

c 

: Ym~ 0 (M) üaijJ 1 /5 

2F s 

jr. = — ^cosofxsmtr =s-JCj 


1 Af 


= 4,33m 
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1 34 1 : 4^all 


U 






4 


ol)= 


0.25 


0,25 


0,5 


0.5 


0.25 


tJ^J CA-lj-jljj : *-7*-^^. : BJiLa jUlLl 4j^V^ ^-lü 

J I m ir. jjLaj - 


IhluÜ 

Mg {îJ + 2H ? 0“ = 2H 2 0 ( tl + H I(fi) + Mg ^ 

6»* 

! W 


ûjLàll ^ *" ;1 J.^ 

4_uLujI 

. ; - .y 

0 

0,041 

0.30 


0 

0 

■v 

X 

0,04 l-x 

Ü,30-2x 

// 

X 

X 


Xf 

0,04 Î-Xf 

0,3Q-2Xf 

7 / 


Xf 


(Jailj 04) : <jd>«^' 


"0Ü ' -T 1 


t(min) 

0 

1 

2 1 3 

T~ 

5 

6 ” 

7 

8 

V m (mL) 

0 

336 

625 I 810 

910 

970 

985 

985 

985 

x 

ü 

1.4 

2,6 1 3,4 . 

3,8 

4,0 . 

4,1 

4,1 

4,1 


0.5 

0.25 

0,25 

0.25 



*=/(*) ^ LT^ [ (“/ -3 


t(min) * 


x f =0,041 mol ùW' ,> ; ^4^' -4 

w ( *L u,, - ~ = -— - = 0.041mo/ 

Mg j* ^*11 Jc-U^Sl ) •*'* M 24.3 


c£c t/n 


*/ = g* 


V = — = — : jV Jclüji 4ü JSAj Â£. J*g *5 

2,0x 10- 1 mol/min 


Ax 


t,=0 P l=0 = - 


At 


Av 

tj=3min P. lnin =— = 0,6 x 1 0’ 2 mol/ min 


At 


; ^LüSl 


136 
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g* ijli J* I - 2008 üj£j& 


^ j * ^ lj_j ; <Hr.ilH. -^JjLijjÀSl - a^L* jLl^l < jliV ' 1 


P jjbu 


P 2>ûjil ni •Jj^. 1 JlLû]I jj£ijj jV V 3 < V 0 

X m : JfrüsM — ^ J- 1 j -6 

s., <u«Vi Jtlilîl .àjjj ^JIjI SaaJI 

* x = *ml~ o,02m oî ,x f =x o* 

_ ►+* 2 -* nias 

t,- = 1,5min 


^ 0 .j = CV-2x f = 0,21 8 mol 


= 3,63 mol/L 






1 36 | : 4AfcâII 


grijti igd\âjâ àLtaalâf I - 2008 g— alÿtf 




1 . 


grijli igiüjâ àLyriîSI Jlâfil - 2008 ü;£j& gaM> 1^» 


> J (j-^J ^ jJ*Jl * SjL* jbüt «juyi 

j— Ue “ 


; JjIjjII CjjÜ wjLü /_5 

_ [^1[ C ^ COO ~I 

[C 6 // 5 COO//l 


_ ( 0 . 22 . 10 ' J ) , „ , 

*, -T— = 4, 95. 1 0' J 

9, 78. 10' 3 


\HP* 1 l 0 - 3.2 

*V = ' c ~ -^rr ~0,063= 6,3% : Tjf ^IW/Î-H 

J £^Lu r 3/ >r l; - j C i"C 2 ji Uj ; * r, ; - j£ Â^jtlaH /v 

-'AuJ^A (j 4 ^jsi . J ^..~;t 1 


y (JaO: 03 ) ; ÿj>a | 

jBp : F S/J âj*l! ftjLc. _ y 

Of /L ' r - , 7 MsmJ 

\S&) À > * 

s / _ ^ Jêj- jA ^ 1 /' -2 

jaj a ^jupBéÜI a j£_ya 

/•Jjli jüjij 

If = m.xâ Ci cfijeP y^Ull jjjlilt J^ku : tt ïjLc, / v 

=fl» =G^$- . duAi 

r " i 

v 2 IgmT 4 „ 

^ ^ ^ij = 1 , 3 * 1 Q 4 ffî! / j :<£. j*J 1 ù jLt /.i 

7” = — — — 3, 77 x 3 O 3 S SjLic. _3 

v 

-i*Jl u»^ £■* '■ .'"" ' ■^ j 1 -j&j£J j j-i ^jh» :jL£l lLUjII j^lül .4 

.ji-uill j & _yij j£j^ jaj 


T 2 , 4 ^ 
r % G. Ms 


^ v=^ , v= /— ~ 


(Jsti] 03 ) : «MÜD 

— ► '*0 + *X ; i ^KtlJ l iLU-i / ] 

l A J Z JàlàaJ] ^1.,^ 
'*F -» l *0 + ) > ;^J À =0 i 2=1 
/T : j^Uall £U^yi _ 






r^i 


38 : 


jUliil jIjjI - 2008 Uj^JISj fryfllfr» 


alj._j ,<a b j ; ,a jj*Jl • âjLo jbü^J ^jÜ 

j ^ ' ^ I ^ j^a jJl jjUk 


= .VpjÉf " f : jtUJâVl j ^iLul l jjjtf lipl 


. In 2 ,. , 1 , . 

a — «-“j ln — = me 


x =. 9' 69 -- = i ,Q5.10^V -1 :X^Ua.- 
110x60 

;j j ‘, '- 1 ^ 'I l 4 'i jjlîli Aj^ji jü /I— 3 

dN (î) . _ M ~Afc 

1(0 = — — = - A e. 

/* “O 


■ = A>' 




,. A(t) 2,6.10* ,. _ , ,. P ,. 

'V = 1SV^ 3 A.=3,6.10-™»j«x :«-j 

; ^4 h j J'ilt JÛt -Lai >* il! ] % JaLÎHB ^J-b-saal j ,Jja jJJ /b_! 

A(t )- -^- = A <£ "* 


A% -3, 6.1 G 1 "noyaux : 


- InlOO = -/U -*f = — ln 100 = 4,4x I0 4 s : -ü-j 

ï - [2h, 12min, : j' 


’ 03) : 

4JüSa 11 j*- **' / 1- ] 

'4S\ 3nn Jïj jd .jll jl Sjjïlj jJ 0 ha ij .-î jt jLil jüJ j 4 1n..il jj /k_j 

■ J~V W 

;0^ JJ Jjll A-o, jjjli jjjkij : /-*• : 

u 1B + ^r — £ = 0 =>u. JÏ +Ri - E 


u AB + RC - E Jk i 


JL 1 = &.=c^-f : 

J/ di ^ 


i — RC j^jî' Cwü S jLic /j 

t; =a j =>[*] =[£/][/] _1 

'*c^-=»[c]=[/][r W 

6 >lsJ£k*' i^r'-MKfir i" =r i ^ 

■ S -4 AJ r 


u Âi} = E I — t? f ! i AJLLJi A ,Jii..nLâil1 /-A 


;Sjb»Jlj u AB + RC ^ Uah = E >A ' CM Aijluîl 
dî 


j 'Üèè O * 4 4 ^àïL w s ît£ 1 -é J 


ejLaJl Jh£ 4 SJ^LilaÎS fj\ -_ÿl 



dktxi 




| 39 1 : àâfcall 


jjîtijâ jLUiÜI jUé| - 2008 üj^JISj fryfllfr» 


tliliijaLlj ; “UxJjl AjjIj jjül AjJaÜf \ ÎjLn _jLlÜ! ÂjLa.'Vl 


P j - Jj _J j ÜkjS 


; .j ; Vul i J£-*2 /j 


tofV/ 1 .. 

E.-iii.-Hj 


: y? 5 !-£ 1:5 20 ; 2.5 

: i>* /l£ 

Û.25 w<a =11,9 F , i=5rit 

D ">5 ’ l>* % 99 t - St ,*i <iuSwül 0.99 = - -i®- 

12 E 

AÜ^J] ç^jïü /i-2 

0 25 - <aUa3l /<— j 

„ 1 „ > i 

h = 2°"™» --*1x10^x12' -* £ =7.2xlO“V 

2 

(Ja& 04) : o* 4 ^' <‘h» 



4l*aJI ^ 

i ajjy] ; i 


0 


X 


Xf 



• <W J 

1 -„) : awiua /I- 

II 



: ùj-^ / 

1 

SA 1 *,, - 

2/ '„- 



n(5P;-) 

n( / ) 

n{/ 2 ) 

n (SOI 

) 

noi - 

n 02 ,c^ 

0 

0 

norx 

iv, r 2x 

X 

2x 

noi* Xf 

Ü02- 2xf 

Xf 

2x f 


= 2,5x ]Q 'moi 


l W Jl\ JalilJl / -3 

« 0I ~x f = 0 =>;t, = C/ / ! = 2,0 x 10 _i x 50x 10 5 = 1,0 x 10' 'moi 

025 o n Cy, l.Ox 50xl0' 3 _ 1ft _ 2 . 

n -2x ( — 0=>;t, - - ~ — = = 2,5x 10 moi 

0.25 - , 1 

S-Ox j* ^>1' lJ&UIaIIj Xf = \ û 2 mol : 

0.25 üc-Uûjl f _fLi a jA i (JfcLiall i *■ — : j /4 

J _ Xj_ L> ^ 

2 UjLu / . ^Ü.üwJ 







1 40|:4 a^all 


jrtjü çd\ÂjÂ jUrtâl JlJjj - 2008 Uj^JISj g^al»» 


-aüji _üj t ** A i , ^t l - 4 -m , M '. 4 A j jjail ^ jlaJl ’ 3 oL « _jl »"> 1 


Xjl J^ahe. I g ' j-ojAjl J 


n( Sjüg' )= ~- =5 . 1 0' 3 mot= ^ J 41 J* hn 

=] 7,5 min 


r, 


ijiiifljSii j,jêi jj /-g 


( 9 :_ 1 = C|F| x ^ 5 x ! . Q 1 ^5> OxlQ - ; mo// J L 

* J, K 0,1 


Ys+Vi 


= 5x10 - 2 mol il 


CV,-2x SOxlG' 5 -2x5x10' 


1 

J - : 


= 4,0 x 10'' mo /.£“' 


?;’l =— ^ — = l ,0 xl 0 _ i / wo / J ,' 1 

J '* ^ 

-1 = 2C ^i +C ^ i -= 7,0x 1Q' L moi 1T X 


v,+v 2 


t— 1 Ûrtiiîi 4 rtvlll Àj.Aa>H Âc, ùjj*j /6 


«Tp dî ‘ X n ° ] ” ,SA " ) 




dî 

^ dn = 5xl0 ~ 3 

J cfr " 7,5 x 2,5 

1 


Î ÜLlll Ai _JJJÜ 


= -2,7x lO^mo/ /min : -*h j^* 3 ' > 


v=— x 2.7x10^ = 2,7 x10 _3 wîo/.I' ! min" 1 : 

^ 0.1 

(JaliA 04) : 

^^ = 5 ^ ; r 3i.ll <J2U. 3jUJ î£j» i-jJ» /'- 1 

À * Un i a ■ a'I . ,v a 4^ h . j | * v -1 1 . b i 

* 4 ,: t .1 ïll L _ jL*i / Lj 




aa lUj L * . u J ïij û r 1 <l*j — L = C* : O* 

V 

r, = iî JjiaJi : f / 








| : 


gdjli igiüjâ àLyriîSI Jlâfil - 2008 ü;£j& £awdl^» 


ü : *4*®. W jjfl «U : îjU jUil 3uUV) 

" ~ _ rv ; ït — i - 

£ jj^> 


«jill AjUc. J2ü ij,U-Jl Jfc î JÎ j^il JUiVI 4-st.l«j /i_ 2 


t /G 



rfj J v " ûSr M jUj) /<__! 

OjMI) <LaJ 1 Jt £„ -^ (P) | = £ ; ÂlUall iüajj ^ ‘ 

^ - -Fz/ 2 2^ £ 0 =^F (?) j E~0 : v-iâjjî! ai& 

~Mv^F nü d^v^^L4, 

z M 

— , : v : =/ (<f 2 ) jM 1 f-J /-*. 

!^L ï92 >9 | 493,8 | 625,0 | 771.fi or> < | 
JéZL jjj* i 35 j 45 ^j~ 

V ~kd 2 \ ü£4J' L> liixîü | S iil ,. L . je. Sjbe. jLjiy 

- k *S^j^ zUU-* ■■_ >i .--. 

k — — — - 14m fs~ 

Ad, 


14x9,10- 


^ Â52UJ1 jj ÂIa'^4 , 

r , M 2F 

~ ^ ~r- ^ J kd. = — 

2 * A/ 2 


= 63.1 0 2 N 


=f(d 2 ) 




]: 4M 


grijlâ tjiüjâ jLMlÜI jImI - 2009 gaud 1^» 


4 ÿjy JL<ÿ 4 ÎÎ *>ft 

i^ILU**Î 1 j CiUU^i^Ü yiîaj® ù^Ji^ 4 -ÿÜsjS 4 ^j 3 ÎI » jl jj 

>009 :û'j«r fs^ ! UjjJiC «i^A ûWsaii 

î— — — <stijf- : 3 _* 4 J* 


juaij oiPt-i 03 : Âjli fybjj® ' «u j ju s^i 




j/ (/’)■*.# ($/V ) '^ÿjfSp ô“ <j%“Sït Jja4lî gi-uu 

s A*,,, + 2T», - 2SO.'-,„, + !■*,, : ■' M ~ 

W* (/ - 0) yr® 5; ‘ oO^ (0 « 35 °C) ^9^ Jc-ücUl 12 a jj ^ -I 

C, - 4,0xl0'W IL 0£jj (2K* + Jp t *") M^jH* ^ J J 1 *-* i> Y, = IOOmZ 

U* -»^ C 2 - 8»0x IC^mo? /£ *j£jJ (tf 4 + /‘) f iji JjLv* />« ^ - i00«i£ £* 

.F r = 20Q/nZ 4-“^ gi> «Je- 
^J*«alâJ1 J&UûB n ^ill *ÿ jÀa, j^Jüiî /î 

: ÂJVa* JtUiSl J^U. sj* SjOg 3 ] Ar» 

: ^JVaj ije-liall JÜüL ju>kW Jjâ Jjij-Ü S.,0^ ] Ar 1 

,^>iî^(/ 2 ) jF 2 *c, 

s>Üm' (/ = 0) ifeaJJl (jà OüjjâS^i j«Sjj*!il ^.>^1 fSj^V’X /-> 

. (/') (SjO,,- ) -i j* j*à ù*? 

>4 CjUjc. f. t i * f 5 S /j A ^ A À - fl 4»iaji SJ» 2âij ,g*»ji1 AlV^i JS22*ii 4jÿS sjJj-Jl j£j^ ^UiJ-»|I 

»1 aS 1 sJ^Lk sJ 5 LÜa!I jjjli jjjUj j^'üü Uiuj ijLJtji i jU5 *U2 U U^jùj y o ~ ] QmL Aï» {JS , » >% . 

JS ^àj r = 1,5x10-' «loi / L sjijaJl «JjSj^ (2jVû 4 + S />/" ) Ciij_>jSjs^l ,jjL« JjL*-* f. 

■ s^.iLJ jlli f ^2c- i it J jjll ^,205 <. l t-^11 J^ab4 ~ ^ ^ p”' . . i ) 


/(min) I 0 J 5 , 1 0 1. 5 20 

. v ’i mL ) 0 | 4.0 r ~ 6~7 _ ___ _S 2 7 ] 0,4 

[I 2 ](mmoi IL) ! S 



f g^J-aÜ ^JKP l^aL^ii âmà Z^JéSkàM wUÿfcli ùjte liU fS 

h^ n lm) J spiv/sfii'y &Æiji\L& 

. jjjl/il «11 (joJ Jj-abaJI W jl - ô A* jSV 1 Jc-liSl <jlLaa,yl wjüSI 

; < 0 * 1 ^ < _Jajç jâlfuli ÂJaij JÛ& <ïw .21 J j 21 j^jUjI j^S jjît ÿl «Jc-USl ^Jiîlll J jiaj 1 .ktl,iLn jjj /_> 

* 4 Ü 3 UJL jî 1 £ 2 li <Lai üb- ^ J j^ll ^UjI sj) jaII JjS jj ]1 jî JcAÜi J joaj UjaIwm qu /_> 

f „, 1 C'xF p 

U,J = -x - 

1 * J 2 v, 

.Ci^ljSll Jjiÿ. J-SS /i 

* [^2 ] = fit) ck$ 4jjî«JU 43 JJ ^ ^Mjl /-A 

, [f =? 20 lïlio) ^ iJ^USU AA*a>taJll liA jj M-t h 


6 (>î ^aÀ^Ot 





jgjü jUliil jIjjI - 2009 Uj^JISj fryfllfr» 


fltfi-fttï U_M t!MA*SB 


e- 


R... 


îjL&u 


(j^îc, 5j^aj-» AjSjÜ jfcmali*]! -1- iJLül JjSjS 

. E s= 6 F » j3j3 J§S j5>é - 

. C = 1,2^ U^ÂiS*. 

.J? ^5 kQ ^aJsa^jS JL. 

.K ^-lî- 

* ^ * imltll r Si* \ 


U 


K 


} 


. C jM *£ 


i àu c (t) 

dt 


U c ( t ) ÙW -“Wj? Â jL ù nU i l l mJWjuJI ,ia.jl *Ciij3jîIt £Ai. tjjJl tjA jdaSj - 1 


,t$J (J aS, = £fl-*^ i^C ^ - Sjfbnlt {JjSi ifijk AjL^iÜSM CulS jj] *2 

j£Ü f^Uj^Sît *jtjU \wiil U ^LyrJ l a1jJ 44 U i J?C jliiLB SJtekj àâ*. „3 
;^ # Mt ^ 4 j>uÎ 1 ^AJaaJSt y* U c ( t ) ^J4^' 4*y^l -4 


f 

0 

6 

12 

18 

24 | 

« e ^j | 




■ 

; 


.# c rO -/ (t ) gH^I f-j» -5 

C,i?,E «Vi lYO Vj^ * juj ^ jï -6 


; JjSlàifclU ^ i$àuî s-fc-cü pii I C,R,E if/,) <^4jé^ 4*k*J3î 4 j9j*J! #j4*^ ! -6 

. (7 — » co) j f f — 0f 

t (l -^ççj L*àâfc i^juuâ l- 4 iiSSjJl (^i liji-H 4 ojLj j^Sit AlÜolJ S jUc. t_jj£1 .7 


(JaüU 04) i^ll ^ »5li 


, 84 ^JJ Po *j*J « *»*»W J^ 5 ‘ £*" 

^9 l#la Jsvjd V jllâj *Jb ^jgjjijjïl Jj-aàaj *sü j^à f ■ 1 898 *LLj» “ J* Jjî <-i43Sl 

.Ca l A U n a h ai* lg£&ôj «lui jiuaJ ft jSlliû t-àië-i ÿV <X CiU|*A*J j**-m pjû^jÀS jpaj .210 f 

;S jUaILpI ■i j.i.nVim*i) La ~1 

.^Pb t#* ùê a ida** 210 «üSiij -2 

,Z à* J£ Am£> l^u j^jîll (J jaÛll (J&ljûll «1 i— û£l 

j* t — 0 ÂJâilll ^ <l« aî&ï JsL^i Jj / 1/2 =138 j j* 2 10 f *M a * i — »*- é “ ù*j L)i <2**^ ^1 -3 

=10 S B^ 

_ (.«Kâ’;» CjJLjj j^fcUuiy I JaLîall OjIj Ji t A 
./ =0 *Ly*fl S^j^jAÎi 210 f /v 

,/ = 0 'UiaJii ^ AjL, i j^£ U ÿj L(jL* 4 ^u«li *Jfr Ifcà (^3l *^1 /-*■ 


6 <>» 2 ^iwa 







jLUiÜI JlJj) - 2009 üj$JISj fryàl^» 


(kü 04) :*j j *» a 

Q* ( k) £OBjl jî->— «Jj^ ( m s ) *s V»kt a i l ja I 

.4j.iL» S-kSjj ^-1;L»VI jAâlI çiùjj t& jkl V Si ni S j£ (jâaj,Vl jjSü 

" jf" : ‘ yt-aj^l ^jSjdùl) ilt-all yi ^r_l ~i.W-^-iVI j-aall 4Sj^. jajiû 

^**-*J^ jSj-sîl {»W-t3W Jj^alall U -1 
j^ai Uk|U^Jij jLuSî àjm sjLe. ^t -2 

,ü J h iU-»jVl Ü3S A/ r 4 fUJt ukll I^JJÜ (G ) J (v 2 ) J-Slt J*“ £i>* (j« <JSjaJt SjLaJï Aajl .3 

m^V ^ ht ) <1 ^ 1. n^ \ Jj jffi» »1 A _JMift|l LJjt -4| 

m Æù p£* J y^âjÿl Je- JaluJ V IjLôI # j^aiSl ïigj <jJajVl î jS Uy^l -$ 

; ÇjljW^i 

r — 24h : i>°jVt Vj*- jj^ 

R= 6400 km , m s =2,0x 10 3 kg , M r =5, 97 x 10 24 kg , G=6,67 x 1 0' 1 ^m 2 -kg' 2 

(Jaüj 04) i ié &jsî& ùuê& 

:ÂÜ~-ÎL (C 2 HpH ) JjttjV» j (CHfOOH ) é*jü&\ j***. jü ü-UJt ^U^St Jj^M £ àjj 
CHfOOH +C 2 HfH ^CHfOOC 2 H 5 + Hf 
<j- 0, 2moie O* l-V W'O® (Jâ.b ^jaâija *U) ^1 ^ .n^ a i « i>a jM aIYaj (J&liûll jjJaj Vljûi 
10 1> H 5 cjU ^ * (C 2 HfH ) üj^il i> 0, 2#wûfe J (CHfOOH ) 4»j^Vl 

*2 .g£>J! «j* Y & U“^ V* JS * \>V » 10 LflJ 1 6- Â-Sj- jW^-f 

t 4 jîl ij/tll {J» Ajj AjjIj 4j_jS ^çjl-4 ^Lü. 

^ JjPjj-éJ) -iÜcujiljJ 4 jIi g J Ll ajt JjVl f = 0 4ià^Jlî ^ 

j» ^ ÜLia] jàl£3îs ^^^,0=1,0 mol£-' »j£J (Na + + OH ~) 
.^1 ^ 

; [j ij4aJt yi i"j ijâll » j»«. *J ( lüa J jâkî <_> t Jjji *_U 4 jUall jj£j Sia Au 


t(h) 

0 

4 

8 

12 

16 

20 

32 

40 

48 

60 

v r be ( mL) 

200 

168 

148 

132 

118 

104 

74 

66 

66 

66 

JfrUai fMx ( moi ) 












? J ^ JSal ! jiia * l?î f"“>t l<o /î - 1 

. (C 2 HpH ) Jj^îi j (CHpOOH ) u^ 1 ÔM ^ Vj^ ^SSl / v 
(CHfOOH) 4l>^i ô# tUbJS J jaJJ £ iüJi JtUûîl viSl /^ 

. f" A r a + + OH ~ ) üjl ®— j 

.3i£3iî f J3U uaUVl (V 'fo) j ( rt) *2*5-11 t>«Jl VS. ÂS5U11 u£\ fi .2 

,*Üc-i (JjAaJI ijaSi ÿ»J (Jc,liâ!' ^JÏû (x ) AajS 4-ltjiai (jJiL^aJi - la *ll JjAaj /t-J 


.<kJ ,X f 



U/WW .OJELFA-TMFO/VR 


,x=f(t) J&JA JVJ/-* 

Y^SHwÛ IÂL» 4 1 -Aîffl Suiaj L ijatl /a 

VV1* ÂÎV-i* ü *2 «#VÏÎl JêIîjIS j«S jF JF /-A 


6 6-3 ^ALd 


1 4 1 : 


jjitijâ jUiîil jIjjI - 2009 Uj^JISj fryfllfr» 


(*** 20) 

i mMMM ùu~â 

;l!j1 jVib «}) 

m n -1,0087k ;m p “l,ÛÛ 73 u 

c=3xl0 8 ms\ m e =0,0005 5u ; lu=931McVÆ 2 

*wi jill j jirwu i_jt c.iijifj* aï J jjssk 4lJ] - 1 


*t) 4^jîl 

r ^h 


J He 

14^, 

l * N 

^<ry 

n^ r 

HCl V - 
54^ 

■yflj 

(lîjîHÂE^Jtf(«) 

2,0136 

....... .. . 

3,0155 

4,0015 

14,0065 

14,0031 

93,8945 



£(MeF) 

(SijiJiJüjilU») 

2,23 

8,57 

28.41 

99,54 

101,44 

810,50 

g 

fcga 

1 B 

£/4(MeF> j 

1,11 


7,10 


7,25 | 

8,62 








(y ) â\*K\\ /k-J Si jill Jbjj 4iUa /I ■ AjÎÜÏI Ci! jÇjlSU 2 Lu » J * | 

^ «jfciJt Ae jui j Z j A j m^i m fi i <>îj$ 4Ï& ) J* JS <ÜV^ j*x»k. #! jJ Sljili Jajj Â&3* S jl*. çü&l -2 

. (Me F ) 235 f 3 »j j ÂâlL -3 

Jj^aJt wlt-1 ji JaS* 1 -4 

,Jk ? ïjl_jâ5*J ^jiS» V Jj *>a.il ajjS-lalt (jjj Qp*y âi jjîl jfcjji) La -5 

ij j i. ' iiTnu^ jJjHfl ^.j^Vwl l Macw-ii CjiV j^a^jH y s \ i i! -j J 

.“N* J* l *C ôj^i /î 
4> ûjJ«j *He s^y /m 
. ‘ *Sr i ! *Xe *-*» /-*■ 

.Aijjj-aj ÂL4S Àjjjj 3laU*j Jjaû JS tjp-JP- - 1 

4 4jS£àj jl i 4^jjLl»Ja3) ' <ijUB CjV -2 

* (Afe F ) ***=* jIU <3&ü3 jUad^ll 4 ^Uj y-* 4 jUoB =3 



(MM 4) :,yÜ3S ihv® 
C = 1,0x10 AiàSL» LuJ 

(jî»j £ = 15AQ Jfcj » q î= 0,6x10^0 

4aJalâj j^ajVi JâlÀll j ASuSwall J l i wLirl j J l i i Î i ihÜ jjJc- A^Aj JgS S jlj 

;5jJaA3B ^ÿ«j i ~Q AJàaJJi . K 

^VajLuc Ai jwjü SjtjJl -1 

: fchs Ji ^p Jl* -2 

. jM* JJJ* - 

. a £ j u ft O? -3 

Â^Li*U3î1 ÂUumJü ja-jL ot jSjSîl û>^ ijk ^Lûc-VL -4 

.» e «V4# 

« M< ag x g Sj ‘JSLîJl ^>4 AÎjLal! Â^Lj*U3l! ÂiiU-41 Ja. -5 
,U|i» JS Âaj* * jUv b j a £*** 


6 (> 4^-° 
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,U C JîjSiî t_uS( -<> 

;- l-js^t 4^#H p**j) £—<3 u c — / (O AaUjB SjUJl tj) -7 
.(Sj>ï!) üüL* > jsbu **iut aj^i ji^ii j* c> y 


E SüSïï"' '■■-■* ***** *mwr .- p VW * V pp-p ■ ■ p |HJHI ririlli Jfl-JEKM 

::ttSL, JWW-iiïfïffl îî:::::ïkî::5:iï;h 

trcaan >*■■■ tw» ■ ■ ■« ■ '.mmmm hiiiij*jhi ^iutbiki 
H ïUtalÉtat ■vlSll riUkdUH ■■■■ ta aEïita i^iimi ■■ f ■■■■ ■.■■« 

«•!!!! âihsis:» iHSiih;»iiH:n!»»ÎH:| 


-wt |k: ïrfjS*** rtwn B B B B B ■■PBkklBBElkMClHB 

ü ***■ l»«ll rHfkBIHB BIBUUip M ■*■ ttfcWIP 

^^.PliElinBRIREBmiEEEsiSsn-â 

E îïkït: üüî;l ^ ;;;;; ! lfs:= : i?:: fkî : H 



kMMIbhkklHHIII IHltl^HlIlItBI IIBBBBH»** 

g:; m|! s||ïii»s; ; s s is^is y ses: s:î :sy ::se| 


-a ■ h ■ WH*» '■« ■-■■■MIÉIHfelfeh ■ ktIHHM 

yin;; îïî s ï üsî î îïïsSà % z:zzzz:zz\ ::ïï! ïhh 

iu priEilfHi itntuii i tiiimiEi ■■■■iti 


K5!:îSÎ!^ÏI 

bh»e:; ^ï!!::î!hhi 


ÜB liiiiiliEËIîlill iiiiî^lüJMIüi 


2 JsJttv 


O ^=^4 ^ U^j LîjSLi ILjiL* ?ü = 1 00 Æg <*•* 

T ^ Jjyg <Mj3y 

lÎ’* 4 j ) f = K & 4rfijljLi ajt “Oa^iirf #U£Î 

^ ypfcnljpaA j\ 4mita 

J*À I 4Tÿ^ j£ ja ^jL*S (a ) Caljÿti ~2- Ü&-ÜI ÿUâÜ 

* (v) 

^JÛLftSl 4S jai iiiljMîlt ijjA « ^1511 (J jÜSl jhijiaSj « I 

— ~ Â.v+ B : (JS-iil O* 

dt 

.WsPjW»- ù*!* 5 vAkj jlj^j B »Al)! ^bb 

juà 1 4 (g ) <u,Aa Jl ** ; <^Lùj 1 yg& *2 

,(V,) 

y** - *^^ jI^SaÎI \ùâ i^âfcj Jôa t ^A_ j jiüJî <aÂj 4iUJ! *£^pjl jiÆ «3 

a k dulSll UuÉâ»! _4 

, 0 ^ I < 7cV 'I J 4>jli 4iV^J sia! ljjj£ -5 


. (mo/,/7 1 ) 1 C CH } COOH 

jjIjj'V! ^jjü J^üJiÜ ^\$a£M JcrUilîl 4.„fiSt -1 

^j^jLljJiI ^%^sï Jt-iiaii -2 

.(Je-lMl r ‘ C y Va» ^/7 3 0 + J » jl*- -3 

: ÜSuill «>. {CH^CÜOH ! CH^COO ’ ) (Jf d > CJ3 Sj4& ^ -4 

r -f£. 

° 1-T 

^A£ît gjiij (C) AàlÜM) JÿSt JJ tJa.i g-» Jj^jÜ t <*Â Aiaj .5 


Cimol.L^xW 1 17^8 


B -t 7 /3-r 



dj-M* /* 

. .4 = f{B) Ck& JS- 

. {CHyCOOH / CH^COO" ) AT„ A* 


6 6*5**k« 






| 6 | : <Uhâll 


grijü jUliil jIjj) - 2009 Uj$J1Sj fryàl»a 


Ù& Æ 

djjjjS Je. (H* +Ci~) J3& Lh 3 ^ 3 » fWI J&&>£& Jjaôïî jj»y £# *-*J^ 

Jj-Jl »Jjj£ JS #UI jjE (jia-oLi. 4>» 100 mL <J^b CoCO, CjUjajS Cy> 2,0 g 1 (*^5 ^Jk»a 

.C = 1,0x10-' wo/X' 

4iû Cas^ ^J£ ) âat I j jfU 4*>^ Jjjjâ ^ jja^Jlj J §lkâ*1 1 (j JJ jSll Jÿw&jl y-Buu jlc- JcwLJa 

:^M1 Jj^aJt ^ '^5 jaJ! gjLiill wiAâl t f = 25^ 


m 

20 “T 60™ 

100 

*^<0 

2280 j 5560 : 

7170 

n (mi) (mo!) 

f 


x(nioJ) 

' f 11 

L.. 



;0iUJl ^ iu j SJ l JjaoSJ ,^ ^Laî l iJfrlMSl ^J& %JM yS ^jSU^Sit 
CcdO^ } + 2// (iaî> =CO^ g) + ûa^ } + ^2^) 

^ijÿiLyilt. ^jSj! Vj-àa* j^gjuüî -*1 

Y(JcA£ll pàfc ^x) j çjlWWti Jjiiii !Aa -UjS(tj co jf y^y <lûyüii La *2 

t jjLJt JjJaJk (J-aSt * (p,V— n.R.T ) tÿülj jM^ üj^ -3 

* IL^m^m 3 4 J? =8*31 SI ^4 * x-«t) 



Jj^ÿJI Ajjjuil gjtjîll CaWI j^jB <!^4 j J&lüJl Ja^j ^1 ^ £f + j J-Î Jy£ JJ <*Â -U 


“tTs) 

20 

60 

100 

[ff + ](mo/X" 5 ) 

0,080 

0,056 

0,040 | 

n (ir) (mo/) 



| 

x(mol) 



( 


UjW 


JS J 4jlj4 SJ*» 4&& (n {H -j) -1 

S^ljSiVl *J-B (x) 3iV-u (tt (r) ) cp™ 3 J& Âjàjiklt SJL*J! J*.jl t Je. USB pjaû Vvwl i n* -2 

(n 0 ) 

.SJàsü JS J ( x ) pJÎÜLl <^yâ v,*—* ! -3 

fgjswî bu x-rçt) -4 

.aa-ali JfriüJl JO». -5 
.Je.\ÎSÏl » , *>— '? Jaj / 12 ^5aU1 -6 
. t ~ 50s ^ l J JfelisU Âe j*A\ \ . _y 

M (O) = 16^ hnol * Af (C ) * 12g /moi * M (Ca) = 40g /moi 
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2009: S jjj UjjlliJt lA^i .; £UI4 hjtnti i Ai^yt 

^ a^jü ? ;5aU JJüLÏ 



^ÛLiik 


** * 


JjVi 



\ 


«U2U!l 






t jjb- 


2.5 


0.25x4 


1.5 


0.25 


0.25 


0.25 


0.25 

0.25 

p.25x2 


(Hij 04 ) : dji • 


njisa Jjj»/i4 



Jt Uull ÂH** 

S/fm 

H- 2T w 

- 2sot [oq) ■ 

^ 1 7{ctq) 

i 




(4j*> 

SjLal» lÜL-£ 

**■ 


! ^ 


0 

4xlû 3 

8xl0~ 3 

0 


0 

a 

JtijjS 

,£ 

4xlÜ 3 -jc 

8xKT 3 -2 * ! 

2 je 


X 


W/c 

*/ 

: 4x10"* ~x f 

8x I0 ' 3 ~2xj 

ST n 




i L %A^] f ' S r^ s ^' s jbÊ./w 

y& j jjj Jjl jbi o-)tà *U,s£ nji Aaû AjJJjui'it *<JLaJ1 »jSî]I Jj^a. ^ws 


<5;O s 


J> -C l *K 1 -* 


^ Ajbibi 


[Kl-#5-[a 


»;+n 


y, k 


v r -Vt +v y <**>•* gj j*ii ^ j^jbi 4Âsj 

: Ü ’ J n Ui) 

t = 0 Aliaüt [SjO, 3 " ArfJ/jj 

4xl0~ : mo///x0.12. 




0,2X 


■ = 2x1Û“ 2 »kî//Z, 


«Üâàlaublj J&Uûll ÿliaü^ jjA ’lA J ii Jmj a j2iLu Cjliai! ijij /i - fl 

• ij* l^baû Âlaai 4_ilc. jA La ^ie. ÂljaJi Lu4LjS ^ic. 

S jjLull Jc.\âjî ÂjîLaa.yi ASjLt*il/i_j 


2^A Î_ 


S P t + 2e 


+ 2^ 


û 

2/- 


2 1 

fpt = 5/V“ + 2e 

JjVl ijLrtàH yjUJI 

/, 

“t“ 2^ = 2/ 

^Uüüll AiblLiuail ; 

i* + 


ispt + I; = S 4 <V“ + 2/“ 

4jjLûiV! "jlAjfca&ll 


12 


1 1 Ù* î 



a 


ijitijâ jUiiîil JlJtf 1 - 2009 fr.yâl$a 


^jj^l,} fjklt ; < jx2J1., 4jjtjj|ill ; tù U jUü.1 \A»yi ^JL5 


<*2*11 


“^Z3T 


ir 


>* 


wyi 




0,75 


6.75 


C\V\K *!*•!' j£j3ll SjU/ c 


0.25 


n(S10\ ) -2x = 0 , -x =0, x = n(( 7 ) = 

f. i 1 CT' .. 


l(min) 


F'Oi/) 


[/, J (rn.no/ /I) 


0.25x2 


4.0 


3.0 


10 


15 P 20' 


»1Li1 ». nljitl 


30 


6.7 


5.0 


8.7 


Î0.4 


6.5 


7.8 


13.1 


9.8 


4f 


15.3 


11.5 


[/j]= /(O ùW* f“j /-* 


0.25 



0.25 


•(f-Mminj 


Af 


« 2» 4 x 1 0" 4 mol min 1 L ' 4* j*JI /j 

( i’jj 4 ) Ca*j*^ 

: ijUUffl il oU*li ( 1 


E =u, +KC 


•K 

di 


E =« f +Wjç => £ a u.. +/1 z 


0.25x3 


0.25x3 


du L 1 ^ E_ 

di * nc Uc rc 


■4 jl t ilJux u ^ ^ = jf? 



f ï \ 

E< 

EL 

v 

l-V*' 


(2 


E E P , E E E E 

-e M +■ e *■ = — — 


RC RC 


RC RC 


RC RC 


60 


16.7 


12.5 


isC, 
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3 ;;j ^ ^Lu': ; î» ■ "^,. AjisUjjJiâil fJ kll ; SjLs jLûàkt 




<*3UJI 






kà^ÿ\ jtm Ue- 


0.75 


0.25 


0.50 


01 


01 


0.5 


02.50 


0.25 


0.25 

0.25 


0.25 


0.25*2 


0.25 


0.25*2 


0.25 


0.25*2 

0.25x2 

0.25*2 

0.25x3 


: JjjilskjJl ( 3 

. 4> £* RC 

63 % 4.u ;.u 4îSSL>.11 jjstwiS Ajt, j50t SJuM j/k i ^Latjl *Ujj.X9 « 

- CkJ^ ‘‘LawI - 

: ( 4 


pîfmjr) 

0 [ 6 

12 

l¥T 24 

«AO (K) 

0 | 3.79 

5.19 

5,70 j 5.89 


u c (V) 



: ^iaôâll fuij ( 5 
«,(0-/(0 


+. t{m.s) 


E -- -r 

*(0=|* HC 


{6 


i(co) - 0 
y f (oo) = £ 


*<<>) = 
î 


R 


j E c =~CU (: 2 (7 

- 21,6.10“* j 

(ialJü4) ; ùmtÿj*® 

Citc-Ujl SjAfc^a IjI'IsC sdSffî Sj Sil u m* jp 43 jJ a! ÿ • £*L« 1 ( 1 

* y j8 i a 

. ^ J .1*11 4iS3ù 4 j jil Igl 43ljï ; jJàj H ^ w 

™Po->^*+iifc (2 
A = 210-4 = 206 
Z = 84 - 2 = 82 
Ira 2 


Z = 


(3 




A = 5.10~ 5 _/ -5,78J0 _ *s 


8 „ -ï 
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4jJJjaj]î ; Aj»l411„ A jjL jaàjl ^ajlajl ; Sjl* jtJftj Ajl^.yi gJ j 


02UÜ 


5«3T 




4AâJjFl Jf ^ ^ 


JjUb* 


.25 


.50 


.75 


.50 


0.25x4 


A~A 0 ~XN 0 M 


r = o j A = A^e 

N f> = “ = 1,73.10” 

yi 

A' = ^. = A„e * 


.-* 


3 'jj 


0.25x3 


-if 


0.25 


0.25x2 


0.25x3 


- = e ~^Ln- = lnF* 
4 4 

lu 4 - i/ i - — - - 2/( 

f = 0,23.30*5=276/ 


(kÜ4):^jIlûU^ 

Aqaj* j SjjIsmi j gja jVi j&J* * J&>* * ijVl ^jâ >dl ( J 

éJüaj j» jaü 4 j2ÜÎ 

T 2 4tt 2 7’ 2 4jt 2 /np 

(1) — — — “^TT" “T “ ~VT“ (2 


^ 4£/_ . ^ 7^_ 

(Ü + & ) 5 ** GM r ’ J r 5 ~ GM T 

2 x(R+h) 


(2).. v 2 T 2 - Airiü +hŸ v 


:M (3 


(2)y^u^ :(!)■> 

OM r 

? 4 Æ~(R + /?)' 2/n , \2 

amj v -Ait iR+h) 


0.25x2 


0.25x2 


0.25x2 


GM, 

(3) 


v =- 


GM 7 


<R +h) 

; jaïll (4 

(Jjifc léjljj-i (>41 ^ Ohfji^ Jjë* Jj4s * 
.Ujja-# Jja, (ji»jV l Jj4 kj'- fc * - ÛJ^ JJ-3 * 


r 2 = 4 jt 2 

(A+/ï) 3 ~GÀ/ r 


: A £^jVI 


A»?, 


r 2 /?.m 


4;r‘ 


-- - R : <**j 


0.25x2 


0.25 

0.25 


h - 35&41X>w J =35,841 xlû 6 m ^ 

(3) ÂâÜaji ; ; y “te. I i.; il 

v - 3Km fs : v = 3070w /$ 

F ~ 446,33iV : f -G (5 

(i? 4* /î) 

^Aj S^jUJl ajlll j AjtLsJ jjÆj)l\ {jji 



15 


4JWW O.JL;i A lMfO:;ull 


f 1 cJA 4 ÂiJu^P 
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4auj»as p jua ; ^u*^L jM^ 1 4A»yi g 4 


OLjt 




TT 


j** 


u+y\ 




01.75 


02.25 


0,25*2 


0.25 

0.25 

0.25 

0.25 


0.25 

0.25 

0,25 

0.25 


( b& 4 ) î ût^ü 

.O^V'^WV-Ul 

: âjMI J ^ ™ u 


ÂlUJt 

| Ctf,C00tf +C 2 Hptf « 

•CH£OOC a H a +H 2 0 

! ij^.c 

0.2 

0,2 

0 ! 

0 

5jÿsii 4 

0,2 -x 

0,2 -jc 

X j 

je 

. c 

0* 2 

0,2 —jc 

*/ 

x f \ 


; SjJaJI ibU*» - ^ 

CHfOOH + (Na + +OH) = (CfffOO + Ào + ) + // 2 0 

« 4 - « a =CF f tfe : Jftüs ^ jjiüssi iàs — î ( 2 

: «^©Ü^cj 4 
=0,2 -je : »>»Vt ^ O* 4 

x =0,2™n f , : 

: / i> J i| ^3 3 ^ü2I (..J ’i li. ^^ 


0.25 î- 


\ 

\ 

m 

0 

j 4 ; 

8 

16 

20 

32 

40 

48 

60 

\ *( 

mti) 

0 

0,03 

0,05 

0,08 

0,10 

0,12 

0,13 

0,13 

0,13 


0.25 

0.25x2 

0.25 x 2 


( J^IS J&à ) x~ f{t) : 

65% jt r = — = ~| = Û 5 65 -V 

X mm 

É jjfr J&lMll grlTiiin* 

(5 = — iilJ = 3 14 -j. 

^ (0,2 -x,) 2 ' 




Il t>5 


WWW. DJÇfcF A . t II F'? /VE> 


□U: 
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2009;âjj-î bjjJlSjîl .: K ii ïii i ^Luj A^Vf 

AjjJjaJji ‘Lub jjàîl ^jWtl jîjU jIaÜÎ 



^ulïUS 


si Jvm 

0.50 

0.25 


0.25 

<U5 

0.25 

0.50 

0.25 

0.25 

0.50 

0.25 


0.25 

0.25 

0.25 

0.75 

0.25 


0.25 


0.25 

0.75 

0.25 


0.25 


0.25 

0,50 

0.25 

0.25 1 

j 


4à^^t jwiâlk- 


P J^S Jrflll JjJ^S 


:( 04 ) : âjjft 6i>*^ 


, sJjbjJlS t élm L- ûj Âj jiÜl 44liai1 ; jjill J»j jll AlUa - j\ - | ^ [ 

l« =s ■— m fir .,> = = 1,66x10 ' kg : AîjjB J3S1! ai^j A_i 

12 (■'.) N a ' 

£, *= [Z jw,, + (Z-Z)m o -w,]C 2 - 2 

£, - (92 x 1, 0073 h- 143 x 1, 0087 - 234, 9935) x 93 1,5 - 3 

E, -!,8.10 } A/eF 

-4 


| Jn„rtfoÜ î\ JJ 

L« 


'«x. 

à 

îvs M 

i 

V 

1 -ÙL^ 

2,85 

l 

7,11 

! 

8,32 ; 

7,62 | 


£f$r J jîï-il j&V* il - 5 

(JjiaJi AaÂ j£X (jâljj 4 jjî JS1 Jajjll ÜtL jV 


>+ > 


î/Z + ÎW-^/fe+Jn 


/*- 1 (II 

! '•y 3 

'S 

^1*^1 - î ; Jj-JJl _ 2 
I-* .* 'i * ^ 

2 J M I Sr^ J® i^liü J£ */>* 4 jsUsJ1 — 3 

iT -j(m / -m, y\ 


|£j|a:+17,04AfcK 


[£3 = +184, 7 A/e K 



I! i>6 


17 


W Wflw. r 1F I FA. [ Il F^/Ua 



tyb- H> |. il ! 1: A . | l| RJ/tf h 


î i i> 7 * 
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| 14 1 : 4Afcâll 


4|#4j*3ll fjU ; 4-J*-il!,. 44 À*_vi iM ; SjL* jL&ààl AjW^I ^uj 


<U 3 UlS 


F^^jr 


TT 


ijl^lp Yl Jliffi»! ÏTr 


jjU- 


i,50 


0,25x2 


11,50 


0.25 

0.25 

0,25 

0-25 

0.25 


0,25 


A j B = g : (2) J fl) ùü ^jU=m5U 

m 

: ;jbJt o* v, j g (>JSî^â ûü*j - 2 
; taf*ïï ô-» j*j V ^Æ,ù.a 

(3) ^ =<ari + y 

2—10 

tt= iô^ô’ M J y=1 ° : ^ 

,4 = « = 8 ; jaj {3 J j ( 2 ) ôy ^Ak*lb 

B = ^ = 10 = ^g = 10 ms ' 1 

; <Laj ^ œ 0 I U*iï Âe. jjl £ jk jjt 

' ' A -0,8 0,8 

v, = 12 , 5ms ' 1 

* jJ-Jjtjl' JdLkjîL — jljiaiS 3-ià.j - 3 

m 


JM V ; * g 


UjoS 


0.25 

0.25 

0.25 


«/ (a) «j* ~ |^y j ^ [ xj[T '] 2 " ^ ^ 


! 42 iSkj — 4 &Ua*ltj 4 iaj — . s- (]. 8 


JH 


m 


k = 80A' .sm“ l 5i-»j — = 0,8 : & 

v(/) = /(/) : —1 cî**jJi - 5 



gfSyLMi c*r*. 



| “J ÿ4 g 


191 


w vrw . ij j e i h- a , e ri i- Ç*/ V h 
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; AjxAI),, ÂjjLi jjlîSli ^jiaJh ; *iL» jLuai ^13 



0.50 


01 


0.50 


0.25^2 

0.25 

0.25 

0.25 

0.25 


0.25 

0.25 


CHÇOOH [aj) +H 2 0 V} =CH£OG ” +H } 0^, Je-lSlt -1 


; i l *2 



Cff/TOCW^ +2/ P^CHfOO^Hp^ | 

U\£q\ Z 

CF 

îaUjj 

0 

0 


CF-x 


X 

X 1 

W-c 

CF~* 

: 

«•Aü? 


^ ; 


n(HpX ~[ H P'\ V : ^ c ^[^P*] “ 3 


r 




[H,0-] = rC 


0.25 


01.75 


0.25 


0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 


Ka 


[if 30*] .[Ci/ 3COO'] 




[chuooh]. 


zjc 

1 - T 


:K a *jbe-4 

: Jj^Jî JL«£! /S -5 


1/ i\ ! 5,62 


A —--^"Ljnol 1 ) 


11,40 


B ** 


r 2 ! I,ûxl0" 4 j 2,0x10 4 


I -T I 


56,18 


10x10' 


92,6 


16,7x10” 


A 4 


A ~ f(B) 


B 


A — aB j 4â3jljMi iiuîLi ji^u ^jUaSÎ ; fC r û^It 


AA 

a _ irl _ 5 435 x 1 0 4 
AB 


r 2 C 1 ! 


Ka^ <a> 


( 2 ) 


: Âjjktîi 4&kâ\ 


1-r C (l-r) 

J& = - -^{2) j(l) ü^J^' 


a 

Ka- 


1 


j = 1,84x10'* 


5,435x10 


_ ■ 

n. ? f i rj. . r il f .? i’ h n 
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1 1 ij* 9 


1 16 | : 4A*al| 


grijü jUliil jIjj) - 2009 Uj$J1Sj fryal^» 


4jjujsuK ; Ajib£li.' AjÿiUj^ill ^jlidl ; aiUt jüjiii.1 Âjü^fl 


i^DUil 
£_*•**!! 


^>i..rti ir- 


ç jjU* 


0.75 


i.50 


0.25 

0.25 


1.50 
1.25 

025 

0.50 

0.25 


1.25 


1.25 


0.25 

0.25 

0.25 


0.25x2 


ÜjUaJi 






« c 


UM\ Z 




: ifUJï® ùàJ^ 
: j.m Jjj» - 1 


CaCO Hs) + 2 ff + f) 


C O 


lU ) 


+ Ca 


2 + 
(<SVjf 


iJj-Jb ^lfû£ 


2x10* 


2x1 O* 2 -X 


icr 


10 *-2X 


2xl0 _î ~*X 


10 _î -2X 


O 


H 2 0 V) 


O 


lijl dji*- Cj* x j n(C02) ù£ ^3UÎ1 -2 
o=~ J n{C0 2 >=x 

ni 

: d^5} -3 


0.25 

0.25 


i ^ 

C0 2 ) mmoî : 0,02 

r 1 

2,24 

2,89 

r 

ar(ffî»îtî/) 

0,92 

2,24 

2,89 


1 1/1 1 < 2 kâ*jJl jlàûl x « fit) : -A 

; ‘UâaJ <J£ 4 jsj*JI H* *^*5 ; 2 - // 

-1 


0.25 

0.25 

0.25 


0.25 

fMjlt 

0.25 

0.25 

0.25 


niW 'jmmol 

8,0 

5,6 

4,o ; 


1,0 

2,2 

3,0 ] 


x = 


0.25 


0.25 


.*/ 


*(// + ) ( = rç>-2*: f^S' Jj^ *> -2 
«Of// + )-h(H + } , 

— 1 L 1 ü_ 4jà»J (JS ^i3ll j\,m* ^Lkj^ *3 

x - /(/) : oW 1 -4 

AlkaJ ^oSalt _j\SL* ^)4ài ; |jà-rfi>4 ^USIwjVS - 

; duul^ UlLail -5 

2*10- I - J t = ü= 5 * = 2*10- î ™ o ; 

1 0" 2 - 2x - 0 .r - 0, 5 x 1 0“~ mal 

.'..a-a.l 1 (Jcljiall j* /-/ + (jlÂ Ajjij 

5 


jc - ~ =v.ï — — = 2,5mmoI : Jc-lSli i>* j -0 

=705 AÿJJalS^yb 
J — 505’ dc-liul ^ 4 jD J*«il <.., >1 ■ -7 

1 ^ 1 ■ •' 1 *v -5 t „ -I J-l 


V dt 10 1 


-x3xlO = 3x10 mois. 17 






®J*>! 
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WWW.tiJLll“A:JMr Jf/Y « 


11 t> TO 




11 ;> î 1 Aiî-û 


| 19|:<a^all 


jtUiÜI jIaéI - 2009 üj$JISj g«yfllfr» 


<Lx4Jl ÂJ^ljiCJÜl Ai y\^r\ 

CrtàL«U j OÜbcu*ïU J> jJl JljiOJl L&^\ ïdjdl ïjtjj 

2009 ïSjji Obu^t 

J?bj Ja? -f OL^sbj : ouiJi 

ijLjaj j C*\pL*i 04 :Â<xll <ÜU j_iîl ^^USl : 5 jU J jL»M 


: <>uitSîl >i>iî) Jii jUâj (ji juii ji*It Je. 
djft) f jA>dl 


(Idü 03) :JA1 

■ cy/ 5 -Otf J AVI. j CHfOOH <4AV> ÙH J \jajSJ| jj]oü 4jljISj 4 j^a ji] 

rc 0 (ffï<?/) j n^mol ) 1$!* a*Ij JS ^ ^ jaj(? — 0)^ failli .üoj jUSil t^yjljt 7 jaU 

I (J&lüîU ^LoIaJI J jaüII ^-Wij- jgijl^itl 

CHfOOH {t) +C 2 H s OH {l) - CHfOOC 2 H S(J} + H fl (n 

j*a jàV 1 jIj L^UVl ^ yiiA 4jSIjlL& 4-ilaj CjUâ^l 4 jj\j Sjl ja 4a jJ Jj& Ujj t æ 

*{Nü + +OH ) J j]aa 4ja*J JJ ^AlLcJl jaoaJ SjUs 4 ja£ 43 jt* 

I ^JlSîl CjIjjAjÏÎI JjJa ^jlc* Jja-ùaÎL 4jb* Il &i& Airt 


m 

0 

i 

2 

3 

4 

5 

6 

7 

n(moI) 

O 

O 

r, 

i 

0,61 

0,45 

0,39 

0,35 

0,34 

0,33 

0,33 ! 

_.. 

n'(mol) 










. JE ^ ^-aiic-Vl f0ul\ t_LuÉiilj (Jcrliüll »a£i! *if jAa 
■ (^) j>iA-v\i S^Lâ 4 o*£ («*) (J£Jïja 11 Sût* 44*£ ^ UüI ^ill Ü^aÎ! giflant ^2 

jluVl frjLt 4 o*£ Cjljji-a Jïuu ^ W\aM L ^ 1 ‘ ■.' * ■" JuJ jLÛsklj J t ftüi^c i (J jj^kil JjdSl -3 


. n 1 — f (/ ) JI “UîV Aj J£Lull«]1 

. Jlc-^ <y Jl £-« Jclüi! <C^*j J*jlj ^Jl>£. ( — 3 h ‘ÜâaJil Aie. Jclüît 5 jC.^u Aw(u 3 i_luiâJ~4 

V ^tlilkdJ JÂLoj (jy ) A.nl j.ii) 4jojù]l t.. Uha 1~5 


c 


(i,r) n 

mksssM^ — [ 






k 


(ijlii 03) : f A ^ ^ 

:<Jlüil 5ji\ j j j *\H j . ^1 •'■» U /^juXaI]) Je- Jbuj^ 
{£ -\2V ) CjjIj jpjj i^À 4lj-a ■ 

■ (/•=10Q) l^iajlLaj (L - 300m H) 4*Jj * 

.(je =iioo) ai^jIL. Jâu ■ 

(-1-JLa ).(*) <*Ui ■ 


1 j* l b*À~fi 





| 20 1 : «Afcâll 


ijàüjÂ JlAtl - 2009 gawàl^» 


*(A ) AaJatàJl -jlü (/ =0î) <iàahiil — 1 

. t jUI ^bj^SJi jUl! Sii i ^L»j ^311 a^Aî'W aLUxII ^ji 
I ü jLuii é2bi 6 jUc. ÜÜ& La j ? pjl-Ü) ^Jü]! ^ Ajtui jtt til jLü jj£j <Jl& “2 

? ajUI jliau i^iîl 

~ 1 “ (JljpjJt ajijI Li.a .11 <jLjaiiil! ÂIjLlaI] vLa. i = A 1 — t' t jLitL ~“3 


• t j A j^ JSÎ <Jâ jîJl a jU*il Jükji j\ 

^ÎjL fjii u BC ^Lj$£ll jfijâît l jLc. jejaLJ /<-» 

■ ^Uült JJ Jhü' <a} 3 UlutaJ/ \A 

• W ef7 =/ {/) ÛW® 


(LU] 03) i^nat ,m ^53t 

jttj tjjSàî ^ic. a£ jsJI Aj£-»j m = 250g AilSS (S 1 ) ^-LÎj ujL^ ^ ja jj- <jJ ÿ ÙJ&i 

K M /^YTnrrirtfYTTOr\ [/Tl X F 4 jJj£ tAjL-a^LLa u& <jtüak. JajLj 

-~û — 'WMWïSP — P t "► / (irj. T f Ht 1 I — , / /.* 

(0>^ üs**b ;* 4 = 25 ^ /m ^ 

.(joc ’ jja-all J*jîjâ]1 îiiaj 0 ^JoLil Jkic. (5) jj£j jjljJl -lie- 
4» j“ jjJ <Sjü j xx * *U31 iX m8X ==2cm Jj*aj Aijijj je- (5) ^aa-aJi çjjj 

*(t — û.ç ) 4 h «a U) Ajjt JLü) 

: JlStSi^l jajL/1 

* (* ) AJàaJ ^ (5 ) pyujaJl S ji>a]t jjâ]1 Jla j î 

4 JiJitfltU aI^IxpaÎI ^ji ^jàiî ^jlül ^jLÿiLûïï j i.iWyt ^_j 

f % ” / (t ) 4uLa^II \. m liSt S ji^ ^\1 <Llx 11 7^ ^1-ÜI jjùil j 

iLiU^ll o j5J aj£j^ pUâl (S) ^ ^jjc- djlS\£liVl 4.9 SI ^ ^2 

^- + cï — + ^*0 : Jlill j> ^ jül U^UÜi 

dt dt ' 


X <Lu»liil cjl >Li (_ÏLa ^ i(S) aSj>. AjIc. jj£] ^Uâàli iillSâ^Vl aj3 jij“l 'jlllî 

.Aiu jsi jàij-ji (>J* 


(ilii 04) : Otidj 

ajSÎ^ j^Jo ^Jc. AjJaia A. ^Jaij ja <LaJI jaj ajSH ^jJXulu i ï j^J «LLlîa ^ t_j&V ^15 

l^lali {Vq — Sm js _ 1 J Â* jwu (jiijîVl ^Jb*j ja /j 0 = 2.10/n ^Uijl ^Jc. ^3^. 

(x e - 4 , 50 m , 2 C ) *.aUw 1 >i^) C AU) jS jw Gî jS!l JS ja ja} S i -JâVl a = 37 ° 4 jj^ j 

. ULJlt 9 JJÜ*J jiîl (ox,02) J** 3 j'^ fL-aft 

îjSi) JjAJj ÜàaJ Ajja j)Jt IjXa t J y» a ( OX ,OZ ) jaL-ai! ^ ÂJUaC jSj* /I 

Jï^J JlaAjj 


1 j* 2 iM«0 





1 21 | : 4 AÀ<all 


jtUiÜI jIaéI - 2009 üj$JISj fryfllfr» 



AjjjV' Cüi Ù* 2% t ^V^ é ri a t 2 s 2 jj?o eljill iilSijJ Jc-lsiil <LIaa L-uSt^ 


* 89 ^ C . i 82 ^^ * ( 3 -®^ 

* ^sjJ^Ijil Stp* Ü>rü ^>*3 b t] ' * ^ = 1 5 36 x 10“ M S _l ^ nall t!]£iü UJj\j rjî Lûk^B 

4jj*1I AÏ& 77i (jSülj t fJ "0 aJmJII Ajc. 2 gg/fa ^jja! j]J <u>il j-* -Img IfrfliS 4bt jjl*y4 

: / üi^lil oie. 


^5 / a U-» Hl 4 jj^V^ (jjj aS^jJI Ji 


( 1 iUaJl i,.LÆi (1 h»J 

Zi 

; ^iÜ« Jj^Jl 


' 

U 

'n 

2, a 

*Yi 

4f Y 

s, « 

W(wg) I 




! 

: 

: 



? ÿmun 131* Y ^ CwIj r l— ^ J r = 5r AliaJïi ÿc- aJlS. ^ u & 

' tf* =/ Ù ) : üW^' J /— * 


(ialü 03J : ( ,44 ^ >m1I 

i, i.i**n -u-âLk ùl jjjlâ ^H 2 0 2 (âÿ) jj JjAa^J ^ n> inSyt tt*ll Jâs^j 

t^lOF ) gy V}> * m^I *L* AfUÜt jjü-JI Aii-^aLJl ASjjJl 

Ja — Ü ( jj> mSV l ^jUS j\à ^ja 10 L aSÜ Aju ^uj ^ip-MiSYl *Ld! ^(iL ) ji 

= 2Z4 LmoI 1 jj^ Ü à. i\ l 

^UajSJI 3JaLmÏ JtlsuJL ^Vi-v^X^fl pLail ^jlül ^KolU ^-aajj — 1 

2H i 0-u m ^=tHp m +o 2ls> 

C =0,893 mol xi" 1 • j» ^jj^-uiSVI ^Lall ^*. - >-^ 1 j4 *j5® ù' CfcH ”~i 


7^3 i«Â^ 



1 22 | : 


jgjü jUliil jIjjI - 2009 Uj^JISj fryfllfr» 


.100 mL & Ulb JjbSj j ^ n> #.UJ1 (ja V , l»> v ^ riî — i_j 

? A jl nu 1) flik L5 AJudJ t ±JL& • 

• C, = 0, ltfîü/ X //' ûjjSjm ^ull J Luit F / gVÊuJ • 

(J ^ ^ U.J Ji 20 ftlL (lOV ^ AjLwJI AjIjSJ! jSllïl 2 

ù^i c 2 =0, 02mo/.I' î *j j£jj 4 (AT^, + A/nO; w ) ^jj^IjjjÎI CjUü*jj 

*F £ =38 mL j^stSifl -lie* i_il a\\ ^ 

1 ^jl Laie* S^jjUuJI ^ Mi^ — S-LhüSÎ Jc-Lüll aJjIjljû n$l I 

<& jilB r^jfu d^J* ^,\j> é^aÎI jjSjiiit ^Jfc U a n l “L-J 

ÎSjjjia a* y dLd ^^Jc- ujlSS La AjjjjajII 



1 23 | : 


jtUiÜI jIaéI - 2009 üj$JISj fryfllfr» 


(J.1Ü03 ) dgLûl^ 
; gfi Jc.lülL ÛJAC- (J^sull £1 ajü 

^4 / (j) + 3^ j = j + IA g ilt ) 

*1üajj àî -300 min <aj *«j 5*1* / -4Ûffij4 4-bü UjLj^S S jÜj AllüJil \\r- téjjj 

*/(g h jjSjJili ^ iî übJucr 

.LÎÏSjLaJ jjj ? J^xlt 1 1 

.CjlijjJjSTil 4flji *IajI j jUil) *Uui 4alcL lin* J j^a*Jt lia jib îJÎLù /2 

* JÛO (j/nflirt'tH (jyjbt«jdi L_LiSt /3 

J;* .*•'>'1 j^s 300mm JjLî 1 e.Lj^]î Aj-oS y 1 4 

! JUtl ui'V 1 ^a At =300 min Aoïaj ÏAa (JftlÜit ^AÎî Jj-iaj ÂJLGiV^L j5 

, x jyc j\ 

l5>*- ^ (Aw ((JJ) ) ôU^Siil s^^vt /m 

♦ \F = 96500C * A/ x , - llg.mor' : 

(Jaft 03 ) : ,J&1 wîl 

iJ^S-üîS j-afl jja^jÎ ^jjjjVl j^yiâ jjaUjj (Giove —A) 1 ^c-UJa^tV^ j-«ül ^jaTnj 

= 700kg aJj£11 ^MGiove - A ) i ^tlilu-aVl jaÜI ■ GPS £-»L 

. Jais ^jïajil S jâ JJ ^j-iaàu 4jî 

Cy» h = 23,6x1 0 3 km j' (0)*jS ja ^jjU j,):u Aili Ac. jm (G iove -A) jkil jjJj 

• <J^a jVt jkui 

^ijjaîl AtlxÂall A^JajÜ 1 ! La j ? U-L-^V ) ^aïll IJiA AS ja, 4_uit jJ ^ j 1 

^ LHJ^ LSé^ 

.Alfliâ jjjc- j (Giove — .4 ) juaül ^jLu*j é jLtC A^j! j 2 
,* Jo« (GfOVe ) Juûïll Â& j*ji L..L nV\ l j 3 

. (Giove — j 4) ^>aüi Axwùllj V>ajA -jjt ^ r jjAÎ^ ijc- ^4 

■(ù-^J * (Giove -À) ) M iilkîl /5 

M, =S,98xl0 5i Xg u- jJ' G =6,67xl0 ”*S7 f UJi sjÂ^ÎI : Cj^L^J 

if r = jjai t ._â . --ti 


7 j* 5 



1 24|:4a^all 


jgjü jUliil AlAtl - 2009 Uj^JISj fryfllfr» 


D 



(iatü 04) /'a wûtt 

’ .J JS T * ^ J' rtt 1 1 A j (JjIÎaÎI (Jiuill jjiall (J7 u^ioJl l-mS jill ^saj 

* 4-j j ^ ! *vi jÿè (c ) AjjiSji • 

■ [R — R ' — 470Q) I 04 j.no jlïa jjo-ajl jjiïaU • 

^ . . (£ ) Culj JJjÎ j^A AÎj-4 • 

y . 4^ y éXJ t (jfe ) Ahu • 


jf 5 ~ " ■ (t = 0 ) ^JàaJJl ^5 Aie <LlJ( ^><a) j 1 

u * , « r ÔÎJMi^' Jl* £ ij\A\ ^UH jUSll 3*>. JSJiîl ^Je jaj /i 

— JuliGlt A — SaIwjJ! A — ^ji q -q A 4Ü&*Ï A.i-vam ÜVAj u r j u c je yc.jiy 


. g 4W,.all 

.g(f) = ^(l -«"“') : JS 2 ÜI > !SU 4*L*l£]l 6 Â* Jj£ / _^. 

* E *R lC 4JVAj et £ A je J4C- 

• (E) A^ajS ^LilSmi t^Sï 7 ) AÜüS-alî ju 4ie jfijSli CiilS IÂI y A 

■ (C ) A aV^ Sl ÂajjJ g üîïu al .{£ r = 5 mJ ) 4Âüa jjü ys <SlÎSaÎ 1 j^jj tnAÎC. j A 

; (2) Aïe jVi ÜïUll J«A 12 
T «ÆUK iA^ 1 ÂU / î 

■(4 ( 2 ) ^ ( 1 ) jj^AajlS jàl^AÎ! j-jl' Cuü ^Ui jaj jjU / l_j 


(Llü 03) : frljfl ^A45fl 

.Uxuia, jAi-aJj ;>aU-ajfl Si jj Jl JjajqS <xJ1a ™Po fjjjjîjjl' Sl^i jl 

, jAL-^Î! ( 1 j ui-s 11 4» i,l!n AAa. i. ™Po Si jj ^Kà*l ^AaÎaII (Jeliu]l ÜaUmi *_ü£1 ~1 

• m o -10 l^iiS ™Po j- <ûe ^kü\y^\ N 0 4jjj^ 1 AAe jye -2 

4, il», Il i ^Â ,V ‘üÂjuaII 4jjjV 1 AAe 4À j*_aj ; ÀA^uÂ^a t, " jl Jàa 1 ^elx2iyi JaLlill ^'uS ~3 


| ((jours) 1 

! « 1 

40 

80 

120 

160 

200 

240 

1 - 
1 N, 

1,00 

0,82 

0,67 

0,55 

0,45 

0,37 

0,30 


N 


— / n — — — / (/) 
N 

iV o 


: j*jîi 4Î^Ai 


, N 
-in — 

N 




n / 


ôV*4' f —J 

î cm -> 0,2 , (* : 1 cm — ► 40/ 

• 2 ^Po f .jÿijî jjJl SUa. i. ii/ti j* j j i /l rftSfill Oulli jUiSl j* gTifuJ 


/ ^ 
-4n — : 


/i 


h 


f( mo )<ûjs,vi w^j> ,>t^ f _pui ,>jS j* u /-=■ 


M (Po)~ 2l0g / mol t =6.023x10 21 moi 1 jJ jlêjàl 


7^6 





1 25 | : 4AÀ<all 


jtUiÜI jIaéI - 2009 üj$JISj fryfllfr» 


( Jatti 04) : < ny»UJl ,- M && 

JJ& Ajlili iAii&îl (Ja^jù (jjajtj ^ J t (rn) AjSjS (5 ) <j-a jSyyiiïj 

^jjyi ^Sâî <f,ll 4 s"r>l £jj^ AS jaJI (S ) —1 <j£-a 4 ■ (^ — 20À ? .M _! J 44Jj^a wulî: l4 9i 

^ * — 1 — JlLiit *(5") jjt ji £-±iaj Jtïntj ^O) *IjUa XX r 

(-Ja. ^1 «UuiN 4-ijtjJ £-Jaj je. (5) £J> 

.4âSt*ïy 4juü ^Sjû3 j»j tjr 

4(5) Ôjy kti ^} 4^ui\^j2 t"i>.di^ 


4 


Mi — FF 


-■►* 


777777777777777777 

„j. Ji^ll 



? -- (jSuiîU ïKjJayA\ v —f (/ ) ^ujl tilr\.« ^Jc. 

<^>-îa jV! J-Jl jUlcJ j£-<U -k Lji i— LSJ |t 

f Vi"% L ! ii ifl n (jjjj l Fl 

* * * ■* ■*■ ^ 


^ jl JSjjIÎ (j jj^Tu /2 

*4£^)3hi] Ajk^aliSll 
: jUill jUutVL /3 

4 Œb ^JÜÎI r o JJ^ 

* m aüÜI ; X 

*x T~y (7) i(5) a£j*J Aji*ySI 4 JjI*a11 *-jj£I 
-VjitiS UJkuuJ * jia-4 <!UaJi A$Ua ^jî tHjüàî ^4 


(■büü 03 ) : ^uxyjSï 

Tja A-Lja^lill jllaj^iÜ i jjniinB j jjA 3>lî lLs^LJI SO } y*£* ££JüJ 4lJ jL*iaIl *2jïj [jl j5il £$ 

■P -* 

* LS *4> 

«■UJi jj* 1 L j^k *1 j$Jl j* 20 m 3 Jai i c-i J 4 Ü ^ 50 i Jlil ,jîiSB jjSjSÏ iàjx* JaJ j* 
j-a f'" =50ffll 1 <i>*> 2kàii *^Lall ^3 U£ JaJâ SO 2 jl Jjltj ) S 0 Jjia^o jjic. <JU<aij! 

^ >j£j> (K^ ]+ MnO; M ) vl»ljxjA^)J (JjK fl A ,n h (^ 0 ) 

-C 1 =2 ï 0xl0' 4 moix/' i 

îL «À nti |ji Laie, S jjU c æII ^. 1 * 1*11 JtlÜÜ ÏJjLm ^1 

(MnO-^/Mn 2 ^) t (SO^/SO^) 

?^âl5dll iljjiii y&Ujjjau i> a s&i ■; iüS ^2 
F e “9 ? 5mL ^alSSU ,Üc, LjUiaAJt (AT^ +^0 ;^) ûUüajj ^ ^jlS ij] ^3 

* j^Ia-oJI jjj.K aÜ (C) ^ jjlt gTiï*tfi 
•iJ-JJ^ if* S0 2 jUi yü&ü <jjt /4 

J* * 250^g.OT _J j^à S0 2 JiiS jj V jl JbjjJjj a •> i rtN AaùÎUI a«î\*iaW OûlS tjl j$ 

. JIJJ ? UJjla aIj^ÎI 

M (S )=32 g x mo/' 1 , A/ (0)=16g xmo/’ 1 : ü L »j 



I 26 1 : «Afcall 


ijà\ÂjÂ Jldf I - 2009 ü)£j& gawàl^» 



2009 * JJ J 9 Ujîïlll Âjia,Vl 

j30 J Lwj 04 ; »v1jÜI ( ^iJ»Lj j {a j» ^ojL jjà ^ jlc. ; SjLJI 


■la-^.VvI \ aLuJ û <jUVI 

+* \ V ** * * # *■ 









jtUiÜI jIaéI - 2009 fryfllfr» 



^ . . h Uj rt ljj ; Aj**é ‘Lüïjjyîl! tijijllSj!! Ü-j'^ï ijl r^Tu i i-MlilÜ 4àaJ_jjajJl 4jli.^jl xj!J 


^ÛUH 



iAa.'ÿl 


t = Jtlfiuîl 4 ^iK t A — 4 

t — 3/ï AÎ& Jjlaj ^ fi<n ft 

Aé 6 — 2,5 3,5 

jjnft^ll i jy É aâljuq , 

J Jj £_>oâlu: A£- JhuJS j]i jjljift <iU* Jl JjjM jî Lü ; Jokoil 

**<»••«** x f — 0.67 mol jbJ ^j*û * ^-‘’læ'-uI *• t ^ *»>5 


j£ jjU- 


^ _ 0,07 
± _ 1 


f lS jjc. ; ^lüju^ r l 




I jui3l a Ailî aJjU-aJ! jlaj) ”■ 


B = Æ i + £ — + ri 
<2i 

B = ir ~ + R'i 

dt 

B dt R' /n 

L dt h V 7 


/; y - /î hr _*j 


-1 = 0 jjSf JSIj liiluü ^Lkili — 2 

Æ — (/ï + r}/^ ^ i u — E / /i + r iliJt jui! 1 ! Sii ijUc- jLxj! ™ 

-3 


cfi ,4 _ ( ^ f 

tfr 7" 


-,/t , R + r 


t j A i3 ^ ojIjsl!! jVakjl 


AÜÏlnJ ÿ£i jIj 


+ ~~7~~{A — Ac~' jT ) ~ — 


jl ..//r + j_j) H -i-- r ) c _, /r __ B 
t L L L 

e - ti r,A {n + r)A 4R + r) _B 

T L L L 
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28 : üafrflll 


jgjü jUiiil jIjjI - 2009 Uj^JISj fryâlfr» 


yKjCi+HuiifuS : Î JU b^nifil ^ jUi.1 Ij^yl JU*]l fd^j <ja.jj.dlt ^Vÿl^ü 


ki+y j-si. 
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29 : àâfcall 


jtUiÜI jUé| - 2009 üj$JISj fryfllfr» 


“AJ CjL-âL) J ; ÂJ*2; 4jib j*ül fj* : ïSL* bjjllSJi îjL^J. ÿUi.1 .i-jï~ii ^Lj «j*j ^ 

fo* _, T iSôfT^uc. " [Fj^Gj 


—y H- O: — -t' Aa: = 0 î (ja ^jü*â 1S Ci}l£ tjl fl 

dt. at * * 

!,i^SLSjiVl aûij <- {jiâU 

j*ui, jjc w sjjijjAi (s ) jjû si^ ^ts&wyt cûii ij) { i 

.iJLalüo 4 jjj a. 4jj) Jpàj f s ) ja jjSj 4jU . liKlCuy i IjJ (2 

■ i^jj-l V ^Lku Alla, (o() jj&J ilïlSlSoayi CiilS Ijj (3 
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Qüjü àLyüàl - 2009 Uj^JlSj 


gr *^3 J ^3 ^4-^U : ^éJ0 : ÏJU lj jjIllJl a AjJ yUii! jJ iaiSll Sjii tj*j)l 3 jUV' 


U^’ÿ! _ > ^üc £>-*>** JJ 


î(^ïjôï) ^à ajfSJl iilisc-jS^si Ajdjj -î 

51 F = m.'d l Cyj$ ^jlafi jj^jUIl jyuiuJ 

£ 

P = m.â jl m.ÿ — m.a g ^= 5 

0*25 û ( — —<7 = Cte. ^Uauju î'j£Àld A rfi j?i < ii a ASj^p ? 62 JaiiwVlj 

0.25 

Û x — 0 Am iVnn A AÜ jp» t ôî ^jp-alî 

a, - -ff 

1 . 25 x 2 ' V. - ’ .î ( + «nr - -& + »* sin a { 1 ) 

z — - v - 1 /t 2 + v 0 $In ai -f hy 

! «* = 0 

'*25 x 2 h^=v 0 cosoî (2) 

æ 5 = u ft cos fût 


; ,3. l-jUjü ~2 

LjjJ (2) î jL*afi aJjUla jL&jI 


1 9 t , , L 

-——--J + itfOr.J 1- \ 

2 D fl co s a- 

_i + ^3 

2 î-’„ cos a 


x, = -- — (4.5V + 0,75 x 4.5 + 2.1 

54x0.63 

= -2.46 + 3.37 + 2.1 + 3m 


; ^ (1) à* 


i a ij tiiïl Jj^aj ”3 


v^cjQsa Scos3T 


= osu 


v =-ÿt+% sânct — -0.8(0.81) +8(sin37) 1 : w wjLja. 


»?„ = n. cos« 


\ i\ I H'fr 


— 8coê 37 = 6.39m.ÿ' 

fl. ' J®* + 1».. 2 — 7.nm.s"’ : u,. 


» j3 = -i- : (3 44^ 


0^26° <i.j 
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aÜjj ^i*i j i^ÜjJûlj J ' f JbjjJl£j]!l jjLilLal p- jjJsajpùJi in vîïîrt | ^klu. j ^«jLa^ ajLj 


j, .ml y-. 









33 : 4ààaâll 


^düjj jtUiÜI jIaéI - 2009 üj$JISj fryfllfr» 


^j ^ j CjUjaU j ; 4mJ.- ^Ujûll f jic. ; Î^U J^' ^>-a>aJ luAuî! ^UV 1 iP 


\A*7‘ >-a^ 


^Ul 


^> + 3^4) = 4 C+ 3 ^ 

: J J4jÜI Aj ArvIj — 1 

^ ( ) t r , il i mi l t. , 1 _jfc ^ jiùaîy I 

L ( + | ■ L . . 1 ^ ^aII l. . t VmftV j Jpa j t ■ L-Hôl l 


( 4 L >, cl I Jjjl Jji yj-aâüuj 


L4f-*^ + +3e 




ÿjMur 

r t-i ù ^ — * 
J uf : ■■ " 


M 


£jlâJ >aJ <*dll 1 <_£ Jjum j. 4 jlilll ^jSj 

. 4 ^*vt-_ CjLj jjpSJÿ! ^ j 7 - j 

i Qjiii ■ o-Jl ^jiilji-^Jl - 3 

^> = ^C +3c " (0 

3^4^1+36 = (II) 

ït = 300min lP^ JjaxjI “4 

/ = --— Aj« c ç = /.Aè 

Af 

q *r. 40 x HT 1 x 300 X 60 =■ 72 0(7 çLj^Sll 4j*S 

^Ij Jjajll juæ-L tpjÆJl “5 

A 1 ( 8 ) + ^^S( a g) — -^^( 4 ) 

f ~" — — r — — — — “ — “ — ” ■ “ 

I fJ&3! (mol) Jja, JJ éjUJi 4 jwS 
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ijàüjÂ jIj* I - 2009 gawàl^» 


ifïlij ^2Sj ; Auui -üjIj ^jîe. ; îjL» V»jjHS#K ÎJlfrS £>-“>*5 K 1 *"" fl*»j <A«.V l G& 


UUlt 






; ( ii /,) si*]! F ^jaüil! ^jjLutj ^ 
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m = nM Al» t n — — /£! 
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Am (flr) - n M ~ K - r ) M 

=(fî 0 - «„ + x)M — xM 
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= 67.5mg 


ja jja >Ll 4 ^ (Giove-A) jjCrlii-ali jaiîi iSjiJ ^ ~1 

(JJjJJ ^jjjLâ FLAUli ^^131 J £_AJAjl ^ÏLuaU 4 J k ^Jl 1 ^ 

jjl dü»j (JjÏajj j , LLfl£ jl : (j* 

ja jjj £-0 Îjj'jLq 1 *ia i jj* - ^ jyfliîl a£ ja jj 2 (jj £ j 

Ik^jÏjlI' LlL]16 ^JaaII J 11 * 1^ i JüAaÜI £A jiajVl 

^jlîill 4 j n3 A^r 2 

Fe$É — ma mÿ — ma 

jl^oll -ûCr 4 -IjjIaJI J 7 4 * ^ ^ ” ff AIa % 

I ^jlJ\ x_j_laJl jjilS jjllUIj 

F - ^, T P = G = 

’•'>* (ft r + /i) 

d — G = G : — Û. 44 jfl..? _,! 

A +■ 
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35 : âafrall 


jtUiÜI jUé| - 2009 üj$JISj fryfllfr» 


‘ J Ùl^oLjj ; A iJuTi Â^iij jjàJl ^ LjjjJlSjIl (jLaijl ^ Jajljjîi ■ ' J1 AjiJjaÿlt 1 £j'J 






36 : ôââriâll 


Qüjü àLyüàl - 2009 Uj^JlSj 


lu t ujLüybb j : W 


çi Jiit : b jjl'^jLi ïsjljJi. jJLaartl P jjJa 4^1 JaJJmjL <-i^jAï]î 'Ltljfc'^l *_iÜ 


£>®>^ JJ 


:U>±\£& <LU^D jl^ul 


^■r* + w hi* " T “U 


A + fi.^ = £ <Uj 
C ât 

*+-L, = ! 

df. /i-<? a 

JjVi ^jii (w >4 4^1. >■! à"' 


o j A t> JS jUJ -— . > 


?,„ = 4 i -o 


= A.a.e 


^j*-* 


1 4 e - ni p 

/LojT , +—{A)-^~~ «- 

fie fie fi 


«-^-JLj.I-JL 
fie fi fie 

e'"' = 1 4 9 = 0 Aisj e ( - 0 jU i = 0 y 

4n -■= — * 

fi 

0 ; = •— J A = CE Aj# J ! — — L- = 0 Aiaj fT‘ tf sa 0 (jlâ S = OO U 
fie J fi fie ' 


?(*) = e.fi:(i - e "'-■) 

U c ~ 5V J jiUàjJ ^pjUI Jùc. ^ j 

t jdj V jtïilï ‘Lia j A » j**- — 1 ^ 4 Jl£JI — 

e r; = e = $v 1 u K =0 


J ^ ^ l i J i »■ l fc L ^ ^ 

£ 4 CXf - ^ c -£ 


£ = 1UXl ° = 4 x 1(T 4 
25 


=400 x 10 _6 F = 400/iF 

SjIjJ ^2 J ^11 aJjLII “2 

^Ji\ jâu j u&j £ je -1 




jImI - 2009 gaud 1^» 


^-JAJ j <■ “ U j i rtlj jji ; * -*■ 5jLa üj^llSjii ï-it^ Qlilftl jaS J&iBluS- 4a^i ^«ôjl ‘LjLa^fl mIj 


JLOUJt 


V*>Y' 


t JJ 1 ^ 


0.25*2 


îÂjjlioJI ”" l_J 

t, - ÆC = 470x400x10^ 
=0,188 S 

r, = {Æ+Æ).C =2/iC 

^a^i 

nill 6jl.ll ^0 jD I— IJ-li- t ÏW i £JJ&jl 6jU .j-Û jü LLutj 

{JaLftj 03) jÜ 

t4_!lLuII ^uü£ “1 

- - - 7*ff>+ :xe 

._...(o') j^L-aJl ^ijUrt>11 

| A 1 ^ AjjI ajjjVi ïæ- Cj&*^ ”2 

A r =™±xiï l =Z 87x10'“ si >* 

* M ■ 

- in ~ - f(t) : ùk$ f^j “3 
: ^J\ -î 

K" 1 qT o;j 9 ] 0.40 ÔT59 7- Ô?79 I 0.99 s 1.2 


. J w 
; 



jLuil 
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jgjü jUliil jIjjI - 2009 Uj^JISj fryfllfr» 
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1 39 1 : 4AÀ<all jtUiÜI jUé| - 2009 üj$JISj fryâlfr» 
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jgjü jUliil jIjjI - 2009 Uj^JISj fryfllfr» 
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jâjÀ jUgl - 2009 Uj^JISj 
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•AjXaxll û 4A i— 15 3^ ôlà^îl * j} P ~ ) ^^4x*taJ ^UoLall C ^JÜI l$Jâ -VWÜi A^aJi SjLaI! 1.a1& 

dijlS l * Lû^3aUiü ^15 J ^ AtiSül ^3 ^lljjLuilû ^A 3S 3 -14 4LiC- siillaîl *1^.1 

jb La^i 4&i«x 4*3 jJ 1^ AijC. isLüij jjî Laïc. . ^{&) “ 4500/?^ J ^(tf) = ^OOOi?^ • < 7 *&Jjà\ ^îc 


./ k =5570o«5 ja 14 C jaC- t_i*-ajj « = 6Q00Bq 

î4jltjil 4 jjjS? 1 [jjj jja ^3 jÜLail JJC^ ^jjVl Je- < ~Àj*J j * ^C" ;jj_[ j£jl t^jSali aJjIsca i_JjSl j 1 

. j ' 7 4 jv j 'p 

. ty 2 , t , A 0 :3i Hi iiJU(f) 1.U3J S£le t_ÜSl /2 

? AjuJaJail .^à tlJljJ! ^4*V /3 

m 14 (jjJjSli ôIjj JbJj AâUa 3j?^Wj -Wjà (jjj£!ÿ\ji /4 

! >»• * 
O ; 

* 1M<?F =I,6xlO _, V « ltt = 931 ,5MeVxC- 2 


m p =l,00728w 


m„ = 1,00866 m » 1<?F =1,6x10" ,9 J 


m M =14,00324 m 


( Jettî 04 ) xa t - M »a 

<*i»-al! jà wlLjJ)ôiî l . (j ôo-v j J c-Loll tJaô* COy ÙXJ&Ù '^■‘■4^ jlc- ^ j'i- i_J j^yi-4 (j^S'ij 

lift ^ (jiabftSfcll C a j£> J& 4i j*a1 à JjU<9 3Jua& f .\ __»] Aa.1 Aijj . C^H^COOH 
A ->Aw ^ ■* x *- i3 ij !<**»■ ôij^ ùp’ CO 2 jte jj K fl = 50wL * j4 U >Bk <i« ikL udlà J^Vj 

<^j — «M j — jSjiit (Na + (aq) + HO~ (aq)) J1 Aw — S jjjja Jj — L- a ÂL — J jj »jj! tu 

• C fc = 1,0 x 1 0" 1 mol. 17 1 

25 F ^akjii! Jjt 3j.jat.41 JlH A-saS 0 jj JS . XjJjÜ J^.vii l .'oL p jj 2 jw4i 2u*nSjjjJ^j j>a. JS JJ jjA ~\ 

,^1 — JS4llj pH — f (Vjy) f*u J (JA jS^dâ Jla pM — il juljîo Jl at^inlj 


:8 w’tM.5 À a. U*r> 


jiij[ c^jjjAaII (jjsui * J ijïxA-x jbü& b 



~juôaÏ! {J&lsLiSi Ahi**ll ujüSI —1 


JDk* ^LuuSl! 

.£ 3àlSuîi a!* 3 UU ^ - v 

C„ j£ j&S 

^ b = 1 0, 0 mL JaJ ^ -2 


*< — aUjo^Jl 

■ JcU&B ~1 

^jjÜjjO^Ji! ÙJ^jJii (J* <j£ S^Lq A^ûS ^ jl “ 


AJiilûli (# 3 <7 *(«?)) 

.^ÛAjII UuaUuAg ^g-lclsuJl 1 a-ui ^11 

Ù^ 1 L>* Aiaii Ai^xxJ UAwillAÎl <-■ LtKil jà L* -3 

? (J jLtjJ l £u* aLi^t ^ S^)jSÀaB L.a^il 


^.jiS jÿfcïS Jla-I pH 


6,2- 4,2 
7,6 - 6,0 
10,0 - 8,0 

JÂnJi ^i 
üj-jjj*jj4* 6 jJ 

QiJljâ JjAift]] 


(ialiî 04) £a 



ï ^jjSjü <J*j*L*ult ^Jd AjjLjg£ Sjta Jyi^j 

• £ - 5 V £i& <J>\-ijê$ jw jj jw ii j-» ■ 

■ R — 1 00 Q AJas jULû (Jf ja j\ jjiilj ■ 

• £* 1 g* <» 1 «3 ^ a S 

, Æ Àxiali * 


Jj^ J url* >4 AjuS^li ^jia {Jwaji 
"Microsoft Excel" Aj^* jjj cjULxJI di^J jt j ^1 pie.) 
.^2~J^*iîl) u c —U AS —f (^): j ^jLulS ( jiaôol l t^Ic. ULataÛj 

* f 

J£i* jLnll ûl^Iil L^-bjXi Û jSjii] £ Jj5î j 1 


* W c J U R üiApil <> ^ 

«C AiiS^ûi) Ajlaü A*ûj 3 gVumt Ai^Lu La j Sjljilî r <3*^ <A*jâ /2 

♦ ^llaali 3^)1 JtSl ^ Ajg^jui c, UtiT^t /3 

— JaJull <j5Li jjjLJi ^U^St ^àâj ^s iUajS ♦ C' « 2 C U^uk tÿjàî *£&+j ^jLmJS ajÈ&^I UlyU jl /4 

* ^JlJUSIÎ ^wù • AjiLS AjJ^Liui ijS^ôJ ) 


8 tJA 6 Aa^ij^Û 



(Ja& 04) fxvufl 

4p*âlj>j A^ajli* < g=ÎÛWX$~ 2 jûkjp 

Sj £H j p*û ) UaâJ £ jâj ijlS-a O ^JaâiS ^k Sj£3i <—jc.!&S! £±i*j 4 S jS ^ Si jL* J^â. . \)iui 

. h -AB = 2, 44 m kj&fy) Âjja jUH ^Uû jl dwa, j*li Jai, £►** d = 25 /w . 1*4 { <jiav 

AjÜJlU 4x»_>jua S jSii L-AC^Ul ^.Aàh 
Ajji J jàVl £* l.frUl.^ *A. ^ y ô 

.{3-jSLill )a-30° 

ÙJ^1\ <juxU ^1 

AlajVl loxo JiâL |oX , oy j fiat-ail 

* y —f (je ) jLoi*Jt <taU^ < 

4 ,... Û ,e jjt $ X , , * K ^ fc Le ? [A AJaiiil^ ÂJâàV I <jJ» J ilxll UjuiLa* Ljlû^Ji JlkldJ ^ o (Jj£3 /2 

4 Wfl'vil^ Jûc. l^uojiui 4^cüâ La j ? AâjilwuJI 

? { 5 <3a5d) JaaJ I j j ^L a- a i fi ^ B cJkluü <jp^ V 0 ^jjSj ^jl i,.i>r ^3 





(ialaj 04) t &* >*ail 

• J4 / 2 (fl£jf) -SjfcJi ^Làj 45-^ Lüluïl (JjUü S jLc- £jjaJU v, llVu ^ja <jjc, ialj 

. t sPûrtU <ù jiîi Sdtô 4^12 JàcQlji Z;? (5) ** ^ *■ 

:LoA (Jc-liull 4jgll^1 d (j-mdlàl! jjl Lolfr *£daJI Jnp3Ü ^rJuüd ije-liuil Üdt* u.uSI ~ 1 

(Zn 2 *{aq)tZn{s)) < [l 7 (aq) ! T (aq)) 

j 4 Z« <j* Afciaâ <M-iîàlûl( ^ F =50 m L 45!) » ^Jo3 20°C S 4^.jj jüc 4jjaoS| ^2 

[L 2 (aq)\ = /(i) ^jUJ} J » ■« -»% j fi ^ [/ 2 (<^)] Cil S jjU-aII 43^ 0 e 



■ (JSCÎI 

1 '* < ^ J ^ f J 4 va^. ^ | i 4jt^ul 1: L “uj 

«UiLü Ifl jlnr^ 

1 2 tlsLL2w')| 4x^ JaJI JjjaJJ CuS ”J3w 

, dû V 4>û^ 

t> ^ t_>«âj ^àti ÂjjaiR ~3 

gpà \ $■■*.,» .«rTi i 20°C Aikjall CD <1 ax.1 I 

ÜU^aljJI ^>11 J^SJi fïi 100 mL l^ix-wi AjjLiC 


8 c> 7^ 


n> JAJaj j ^ lài l_j£jjiJ j jLxJi Jai. ^SJ <sUûîl 

. Jlc Âjjakiî] {1} <jLJI £-» ^k-*3i tjjii 4 tbibS t-CciLii jlj ] = g(/) (2)ùM 

(3)o^* £*>* ‘80°C ^j ^ jS ^> aJi ^ jJ £0 JJ <^ô K ^>Jk^ ^^iiî ^kb :4i3li$ ^Ujaaîl ~4 

* ^LJ ^Li-a 11 ,^*3 <Liy& i^AJuuj^ j £/ 2 j = h [t ^ 

Î^w3iwu liU jlskoli *ÛA U ^^jjl 3^SjaJl ^*11 ^A U -5 


8 ô* 


ÂjjjUrtli AjJa) jîujJÜll Ajjj) JaJl 

oUuWJi j * Ubô^ü ^Uajîi qs^ M 3 ^ ^hj^' SjUj 

20X0 3jj^ 

5 =rf> fj^ 

Uufiùj oifU 03 : 5Jdi ( <jÀ jâSaÜj q^à ) 4-^Ujjilî ^ : ol> ^ jL^-S 

Cfcu^XSi ù&yïcyAS ù*.\ jUâ^ jl ^twijU) yJp 
J&l g J >ÂMj! 


(** 04) :Jjfr Di^i 

q^Xjhj (jx>. jjJugJl jjiS (jiaA3fc (Jjla-a (jii cJi-alaJl ^j U ^j S Jl (J_^aalî ^^Ju* jll j^Jaüi A*jÜa 1 

: Jc-lüji ^r^utu (^Ül t tdîjll 


Zn( s ) +2H* (aq) ~Zn 2+ (aq) +H 2 ( g) 
Jjla-o j* V =s 40 mL <} jM ji** (y* m = 1, 0 g a£S / ~ 0 ^Jâaii l ^ Jà.oj 

* C = 0,50 mol. LT X û^JJ^ JJ& 

Ja JJ*** jl*ü ^ÜjaII ^ > ~~» 11 J J JSU IjjIj ^l&liül io ui^li j amm 

F M = 25L.mol~ l 

Cy> CfcA 3 J**31 0*àj gjj Aji^j CjUâaJ j U-x i-all F ^ (jja». j j^i! g-JÛJ jlâ jjJâj 

-LxJall 

ffsj: ;0 ;50 ;100 ;150 ;200 ;250 ; 300 ;400 ;500 ;750 

: gr* 4A£ ^ F ^ ^=*31 Cjjl£î 
V H (mL) : ;0 ;36 ;64 ;86 ; 104 ;120 ;132 ;154 ;170 ;200 

jli- ^» > .. > j ;c -iJÎjB ju AÎLîlxl! «jaLui) J f AjSjS •■ÜàoJ S^LcJl AxaS je. JJC. - 1 

.F^ ^ÎUJI 

. ÂiUI OlUieJl 4ià1 jJI x ^ u u ^ l -2 

? ^jjlgu 13U [50s,l 50s], [300s, 500$ ] ^ 3iau*joAll Ac.j*j41 ~3 

. .>> ^lt <Jc.lil<Jl Aa.j1 j ^: OTlW ^■A^ç.SfS ^JsSili <,. v ua-!bl /I 
. t£U33 A^âl^AÜ x À^<u3 ^"n>>ilj t \/2 ^c-j 

^ 65 .fHOÎ * i s ^ f ~** .) 


6 6*1 



(HÜ 04) & vûl) 

jJàij 13 12 ^ jjjjaluLO (jjjjlâj JSw (Vjlfc ÛJU^l jA-ajfc .ia-jJ 

+t l/2 —5570 ans o <■■ t>«j <*4 t/^_s ‘14 /j^fjSîl! J* {j&uu» jjg)^»Lû 
A*N : 14 < ’gC :13 OjjjSÎI * *JC :12 <jj*j£l' ^jk» 4 

• 1 4 (jjJ j£L31 al jj t-JüSjp JaC-1 — 1 
^iiljtvûiU Aât j* dij jVI cJj§ £j) j 1 ~*2 

l yJV + g w — ^ \Y i + j 7/ 

2 ^ Sljiît ,3.1a. JtàUaJ^I 

t/j.4 (Jc-UûJi . (3 - pj»»v> j 2* 1% CwV^ < 1 ?^**^ 14 OjWJ^I^ tÉîSaj 

* Y 2 ^uj! jSJ j 

#<%) =À r 0 «T* : a£U 1U <j-SÜSfi ÙjAS <>4 ~3 

? X ; N 0 ; N(t) : 44 j4 1 jU /t 

, /« 2 * , 

A = : ù* OW /V 

* 1/2 

çJjWii\l {JLmUuiLj X .la. jf js*. 

*14 J)Aaa]( X .IAaI] Aj-ilatll 4-aJâil (wAuial jù 

a^gj A iaUîui! *2000 CÂuüSl m( g) l^TitiiS ^aJl C- li là Jl (j-a <*Ja§ ^sjjIj çawi ”4 

13,6 i XBL*-a 4*- 44 A 0 iaLuüî) jSk jç»a \SSiu 11,3 — j jûS ^iîlj 44 

.XLSJl 

£_Ia3 Aiu< Laj t i»..,., U u àl l 4xJb3 ^>x£> i t .Uü~v ' ? j /4 0 ! *ÜV .Aj ^ ? J a jlaG. 

?4u oj^jI 

^JaL&j 04) : ililUfl ^)4 yalll 

4*° £-° cMwuil cs ic. 44 j4 44 ‘44j m (L>r) ch4 ^jà 

,k A*ialâ . R =10 Q 4âaj\ï*^J (Jab .E =6 V £±& 

Jljtf') u b * (R JM ^ijia j4J JjjjII) u r -*Juc. c_uS 1 ijoll <j\t 4à=ü -1 

•( ou 

, a j|S2l jLafi i (t ) AJjJaliuîl * (— j21 (JjjLqj ~2 


E 


(R+r) 


.i(t) ^-~^—(\ ~e L *) : J^ill 4 > ka. (JjSj 4UI 4k«lilil ^LlxJI q\ qü ~3 

R + T 

^jlül'i 4^ (J J ><*>■*>■ !■ £■ $ O*'^'- a jUI jLu! jUili »ii jjlaS Ajjj jaill Xui j2i C±&* ~4 

i — 0A j4 ^ t — Otkj Âlâai'S ; 4^ 


6 i> 2 .Xai«s 


i- 0,25 A t =t V2 -1ms üiaJll ^ 

(Aji^lA jll j-* CajIjJ T A*j2i jil *La jliLa^ r ^Jâ ^ rTtîu J j Aja1t > T >V 1 j4^i (\ 

.^jtjB ^Uüîl Alla. AjUkïjît t^à 3jjà-all AjjLjé^ ^âUall *Uu3 <_auiaJ ji^Jt 

(«Wü 04 ) 

. 25 °C ÂajjJl S JjàL« *LuL«Ji (jjll>,.ftlt 

(j— i - vi (HCOOH (aq )) «éL^jjiiiAli — *aJ (5 0 )^ — <» üj^a-^ jawa Jai 

: jjjjîlâll jiujajlî 

Âil—JaU (^1) f^j)j~* 10 oJJ — «j j *(&„) Jj — la-ait ù-* V 0 — 20mL Jàii Ajjaalt 

♦(5,) JjLaa ^glc (Jj-aaâî ( jiaiudt oIaII jj» 180 /WjL 

ç-S a Jj — ïa~*J Ù Jj) — *i J (5,) JJ — «-ait Jj — la-ail j-« V } =20 mL \m*a. Jàtà :4_pljll AjjaaJi 

Ci — lac.1 ,C b =0.02 mol xL -1 o jj £ jj (jVV («g ) + HO ~(aq)} ^jjJj^alt Jja^jjJ^ji 

;4aiUit ^jÜjlt (Jj*-aaJU o jjUu«i! ^cjljj 

pH = /?i^ a =3,8 4 -«j 3 dijlS ^ jjjjM-e»Jt jjaAjjJja j-« F é = 10mZ, AiLiaj jj& 

pH = 8,0 A-*ja cLül£ ^ jjjj^aJt JjJjjoSjjJja (j« V b — 20m L Aillât jjc 

.(,5 0 ) Jjla^aît JjJ-oj ÂjÎ£ j LrtT iàU ^ J-it -1 
.SjjLst-alt «.Ijül UJjlaJi JjaMl ^ J-alail (Je. liait aJjIx* t_u5t “2 

. (j Sj) JJaaII Jjla-ail ij-oit jaSjjit ^jûluit j t jàlSjît ÂJaâj ( ^L\ Ja.] JJa. Ô jjU-oii (JjUluiL — 3 

4 jjIÜ1^ x 4 hJajAiaJl Ci. jÜj 4 «jI t gale. (J**aaa<Jt S jjl*-«i! ^sâlaj ( ^c. jUû&VL J?*jî ~4 

. ( HCOOH (aq ) / //COO " (agr ) ) 

. (5 0 ) (j gii»<aVl <Jj l a«<di JySjait 4au5 ^ujûi»it — 5 

(HSJ04) : i ^SA ..ÙU^ 

^jJa jl ^a. j-oj JbüJ ja ^1x-« frt j$lt ^ ^ ui~>t ^IjâLÜt 3a j 8 mil AS ja. A*ul jj «>it 

jj-lfr CijlSà Os ', 2,5$ \ 10s J 12 S tÂallaii CaUàaJJI tîîjaiAlt Ac. jiu çj& .U,W"vi «LLltc. ôjiiatj 

: t ^ 4«£ S Jij Jhill 
v(m.s- 1 ): 0,0; 12,35 ; 19,6 ; 19,6 

.(J1& .^jIjMj (^)x*Uàû3l ^ [S ) ^joiaJI AiÜaC J^j-û A5 ja. 4» jln JJa ~~\ 

. V jj m AaJait AC- jA»lt jjc- AjuLmJ) ^^ic- jLojc-VU “2 

jj-sl 3âi Ajj\,a.i.)ùt 4aijâUl AauSLu Abû cs^ j (»s) ùj% “3 


A ^ — â V AjC^jmuJI A — A S^kll <AjûUbll aJUImSI .VlVir> ^ITua) c aIa^û Ajtil J jjLüclj “4 

. ojÿau^aJt Cîlc^wiît 


6 0*3 


£. 8 — ' 


.(■ktfc 04 ) : ,l&t ,-u.a 

(tf ) IxAJû^J (JXUJJUII A^y Ajl&lm ÇjUtxa^x *Uj AjjUuI OL^)&âJ! Ç-Liul <JL**JS Jpc. 

:^ Vn > >» jè <JU*J! £jpal *^£3^ a^ ^ x^Z? ^ AjuC^i j 

.<Lkixjl1 AjtoJl 0 uij Lilfr ^J.ïn-ï^ Al (J » -3* J Üj&l cftjjül (5 JJ * 

^c.^j 4^jàx9*xaJi *.*tw o>> Aj^ah,4urA.ll ÇjljjUiîSlfVl^ cJîjaJ-£ AjxjjJaJl ^jt * 

* ^<iui70 — J A ,iftrü 1 ^pï£ ) ( ^ui^ . > ,x > ^ Lxlü Q^a^ui lx$J 

♦ C ^Uuïÿl JbUîüîl lûjQjau» AaUaa]i ^ ( jliVÎ ^lc» *1 jos>^ dsîli (3i->^ (Jâ^Q 

♦ AjLmJt WJâjpü ôiijiî -1 rj^ 5 4 ^ OlxJu-oJ £jul«i]| C l^Jâ A1>U AaaJl 3 jLoJi <jlj Loïc- 

tli^LS «ilu^ ^£.Ujiyi IxflJaLtü 4>niâj | AJSSÎI ^4 x.t>. a> (JS ^jx AjJC- ktiHîiB (j£jiî! «iil 

lx$i AÏiLax A \Ut% iaLij ^jt Loïc. . ^(b) = 4500i?Ç j .^4^ = 5000iS^ • V^H cjt^ UsAtS^ 


14 

« t y 557Qtfra C7 ^xC' < " <i â> <rru ^j 4 j4q 5î= 6000J5^ 

iAjlllJi Ajj&i (jjj jjx ^û^loxli jj&) (jiÿl Si jÛ\ ljijsûj 4 cSSiü AlaU-x L-i&i j 1 

• ’, 9 F J 'jJV j p 

. 5^5 -^q :<JV>iJ 3jj*llvi(f) JaLijjll uüiSI /2 

? SjjJaaSS j^à (jUljlt ^jsii f t.i,iia. * k£k /3 

♦ 14 jjJjSli »i _j 3 -laJj 4 ilia JjaJüj JLajjâ (jjjjSjy Li <_maJ ^4 

* lAfeF =l,6xlO' 13 J i lw = 931,5Afer xC~ 2 


»îp = 1,00728« 
m n =l,00866w 


\eV =1,6x1 0" 19 J 


m 


14,00324 u 


(iliî 04) î^l Ç )L yûl\ 

AX^>1\ jÂ dLjJjliJI ( j l aask j jSjJI j c-Lail ,^à {Jajj» CO 2 '^J 111 » jlè qa ^ Jjlc ujjjJU jjSjy 

tuJj^iLaii ÜA (J^ axaj^ C a jjS^ÿiïl Sjjljtx AjIæ ^ 4j_w •CqH^COOH 

4-r*\j àj^ ù 0 C0 2 Jljfc <31 ùiuV a — 50 mL t> j^â U»r% <io jÂ.L 41L <J=Af j 

(^lj 41 j .. tfv j&Sl (Afa + (ay) + /ft?'(üg)) — Il Jw — ^ jj^j* ü j — 1=^» -Ua Jjs ojjI »j 

. Cj, = 1, 0 x 1 0 _î mol.LT 1 

pu ‘■LAJâ û^)x (JS ^ JuxlSjII (J -S mj (,, VI > ^1^31 I n\l 1 V b j>aj> JS Ji.1 (jx ~~1 

juliül ^ic. J (j-* (jS^us j|2ui pH — 31 Jl/it^uilj 25°C Jjl=>_41 

: <M\ 


6 [>4 


* pH = pK a = 4,2 Cju l£ F^ = 5/raL ^sx lM 0* 

- pH ~ 8 CjjI£ F^ = 10raZ, 4il<uâ cJiL-îsa <3>1 ^ 

• CfjUÜl <-J jjAaÎÎ Û-13K j» ^buccJl jLuC-U 

(J^Làh. (J*-al^ll ^^LjajSII ^ » X oJu<J i (Jc<lüî1 QC* aI^IaaSI CJj£ l “I 

*£ ^âlSoîS ^ la£j AAjbjifi ^Lüji (J — <*_j 

.(iLjjJuîl 4jJaiA2ki C 0 ^V»mI 

£-4 jiSfl o^Lû AxftS ic^Ljo^ii ^^jjûjjuca31 F^ = 10, 0 ftiL ^ % <Jx1 Ù-* 2 

• gtJ jxll ^ a.la.1 jlbl AjjIoajSJI 

? Jj!Uj3I £_a ÂalUSl t L^lj^Jl jjj Ja jàl£j]i <Üaàj «UJjujjI <. ; u»là«nll lJujuISJI jA Le, ~3 

6,2 — 4,2 <^jjHl « (JW-° pH J/vul l j-*=k.l t-ülSJI — 

7,6 — 6,0 <^ijUl * j£«û JL*-« pH <3jjî cJbibüft - 

10,0 “ 8,0 ^jlSI * J^*J JW^> pH jJjibâ Jjiiâ — 


(ÜÜJ 04) te >^i 

! (Ja (JjSaÎ (JjaIuuII ^ÿlC" Ajjbj^S ajl.1 (jK î 
* E ~5V Cub ^b j$£ jpjj jj ,Ü ja ■ 

. R =100 Q 41ajIaa <^j1 <JSb ■ 

« C 1 g lam 4 jL&4 * 

. k <*Jali ■ 

' — j^ajjj 4l)l — jL> o l ! <JLj — iJjt j ^ t ï ^s^o] j lfr'vl (JjivJ A.g.'v l J ^Jl B ,A AajSLaÎI ^Sjla (_b-aji 
:Â_illHll diUâaJII U c AJu5L*]i ^gijJa jpj ^yjbj$£l! jj jÜI çjâ ( J^C. I ji—aabj "Microsoft Excel" 

0ms ; 0,50ms ; 1ms ; 2ms ; Sms 
0 V ; 2V ; 3,15 V ; 4,3 5 V ; 5 V :m£jÜI Je. ^ 

?^jb jiâll aIjIia Laj £j!«lB T <“-4b 4-tuâ Jye. ^1 

.C AiiS^JS 4x*ua A-ajâ gjrVmni 

. ^kUbâii «jioJi ^ jL «üc. 4iu£L&il A\fs.. l* L_iuia.l /2 

? JilaJl {JA jli (Jliib <Ajâ ^u/i wJuS 4 c' = 2 C 1 Âftj l iL c ü AajLuiII AÀISaII bîjliixil' jl /3 


h m ?» « suu<8 


(Jatfü 04) * vi f*i4 >ajll 

i_yi-\ïA2>*^i 4jLâlAj $.1 4-o jlia i g -10m xs' 2 : liis 

_j./w >) UaàJl ^ jâ j ^jlS-a <9 4Jaiiî] o^SÎÎ £jJaj él^lxo {JlAâ. 4Ülà-o A>àV*J 

4 jisVl 4 tJn^jUül £■] — âJ^jl cLi Ja. -o^all Ja ^ q- * d — 25 W J ....an ( _ 5 le. ^4 \ L-.Ü '. S^jîîll 

.h~AB =2, 44 w 

• Qf — 30° 4jjl_j (_5âVl £«o 1 $.Lo1a V* 0 4j51j4jI 4c. ^uu oj£jt i-.à.'laj 

.UÔÂ31 AJàaJ 4â^jVl 1 Afa Ààkli , <?V ^ ^uLx-oll ^3 4jojjja j\ 

• y — f (x ) ^LuloÎI 4ijUuo ^cjulLlJ 

Y ^A *Üa5j]l) A-jââS'l 4ui-ia^jljtlî IjjjiLaa <- (Ja.l>ij V Q 4-#jâ <j^£u ^jl 1 4 ^2 

Y^ ^4 4 JaSîIl) 4aïâS?l 4-Ja_)t*Ji t j^]î (J^-aj 4Jâad U» 

Y ^ 4.1afoll) lgjc.^LB 4 -ojS Laj 

Y {B 4jaîiil) i JaâJ LuaLa* J-LLu ^Uk Vq 4-#j 3 (jj£j /ji t-iaj ^ j3 

(laU3 04) hjOJ^ ÙAJ*^ 

û j i£jp /,(fiç) ^ ^-‘■‘^ (JjLu) <jO a^)\j£- £j_)3kil ^ila «.-JiiâÀa 4 \jn A£*tj 

. Zn{s) «ilijSî Cy> 4jJai t$Jij < — âjj- àa ü . (c 0 ) 

Ji C-lÜi! / q\ Laie. tLLoLiJi ^Laj£ 31 üj^'^ £AUü-oJl (Je-lijit 4.1M.H-0 i-üSI ~1 

Zn’+(oq)/Zn ( S )) * (l 2 (oq)/ r(oq)) ;Ua 

4 xla5 <—j làloli (j___o V —50 mL ^a-a. cJuiJaj *20 °C A^C. 4j^aJj “2 

^5 s 4 jl J-oli jj^l j5il ^Jâ Cvil^ t O49 ÏI ÂJVAj [/ 2 (a?)]^ J4Ü SjjU-ail ÙP" < Zn L>» 

t{min): 0 ; 0,2 ; 0,4 ; 0,6 ; 0,8 : CjUâaiR 

[l 2 )(mmoeX~ l ): 20 ; 13 ; 09 ; 06 ; 04 : ^ 

— j [0min , 0,4min] çjt •> 4JLkutjhLo3! i 2 #.1 iüV 4 11 ac.^l 21 t_à^)c. -1 

.[0,4min ,0,8min] JL^ÎI ^ 
,<iilÂ ^>juiâ Y ^ ^2 ç.lüâ.'^ 4^»^aJî <- «*5 — t_j 

4jjUc. 4lak^a. ^3 t 20°C 'La.^All Aie <uxii jjjaàj (j-o K (^iàj Àâklj 4jju 4j^au ^ *~3 

j-1 Ai ^ fl 1 — Aljh±a*-o ^ X . » ij Jaâk ^Ij _jlaJLoll «.Lût 4Jbuujl jj i_LoSü \0QmL l^..Tutu-u 

♦ tîlj^îl £y> 4jw)aâ Jj k .^ 11 {j-lj ' — iA^ajj 

Y 4j^)3kS!b Ajjlto AiUll oÀA 4x^^j-ii _j^lajj k„.tj5 
4j_^)ajJ! iaj^jl 0“i3 cliaJj j t80^7 o ^â*J4 4al\j 4j__)ÇkJ ^3 ~4 

Y 4j^)ajHj 4jjlLo 4ll^kJ) ôÂA ^ jlnT < . ftjS 

Y t— ijlaoli oÀA Ia j_>J4 4jl£^)3kil <_!»! ^A La ~*5 



2010 : SjjJ 

pjfc ;(»)yfc^ : SjU jLûi .1 




lî 




AjLdh^f i ^L4jltJC* 


JJ 


iLa^oli 


01 


05 


0.5 


01 


01 


0.75 


0.25 


0.5 


0.5 

0.25 

0.25 

0.25 

0.25 

2x0.25 


0.25 

0.25 


f(*) 

0 

50 

100 

150 

200 

x xio ~ 3 (mal) 

0 

1,44 

2,56 

3,44 

16,4 

t(s) 

250 

300 

400 

500 

750 

x xlO ~ 3 (moI) 

4,80 

5,28 

6,16 

6,80 

8,00 


JjVl 


(JU13 04 ) : 

Jj-^ “1 


AhbuJ 

Z«(s) + 

2 H'{aq) = Z* *♦(«?) + #,(*) 

<LâCkil /^ 

fjfcï 

( mol ^ 2> jLcüI Sa>û£ 

/c 

0 

1,54x10'* 

2x10'* 

0 

0 

aa/c 

X 

1,54x10“* - x 

2x10"* -2 jc 

X 

X 

Wc 

*/ 

1,54x10"* -x f 

2x10'* -2*, 

x f 

*/ 


n„ =x = 

«I y 

Y 1 




M 


:JjJ*Jl JUS) -2 




( 8/2 J&jt) X - jf{Y) ’ùW^ f*» J ““3 

*v = — . — A&, -4 

K dt ” ‘ 

v, «4 j 7x!0 _4 wo/-?‘ i X^ ; ^ =100*5- ^ - 

v 2 « 2 5 Ox 1 Û^aw 0 /-î“ i X~ i * / 2 =-400jr AiâsJJt yk — 

aJù u .. Lim J ûJibJ)j jljü {JcUûll A_uû^J 1 io^wiîl A^À <j| JâsOb 

*,ClX^iii*îl jj£tj5 

JfrlsLuJJ x max =10 2 mol <Jjjux O* 4 *^-*^1 (JcliLLali /5 

* r ) ^ 

(Jc-UjS fSsLi 1 jLü ôAxJI ja î/^ 2 (JcliuJl <. knVi (ja J — 


* a; 


%u) 


max 


JàoVl AxiSsÛ AjCl& 


t| Q «270$ x {u 2} = 5xl0~ 3 mo/ :<jUJl 



8 (J>a 1 

Sophie JtluiVl iaSâ j 
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2010 : S jjJ 

3lluj» 3 fJ k :(S)y«u&t <di^ fjWB : SjU JüS^l 




st 


\ivjû 


v*v» 


>Uc. 


JJ 


.Irv^li 



0.5 


0.25 

0.25 


01 


0.25 

0.25 

0.25 

0.25 


0.25 

0.25 


1.75 


0.25 

0.25 


0.25 


(JatÜ 04 ) ^>*3» 

Z ~ 6 :cAj £ jjA\ ùàc. :14 OjjjSJI i_u£jp — 1 
Af = A — Z = 8 ‘ djLj jjjjjît Aie- 

A = 14 <= Z + l « 14+1 :Jâliaj*yi ^u3>r» /I “2 

Z = 6<=7 + 0 = Z + 1 
*C«^ 

. ( 1 4Cj ijjVi) = Jr a Ai. j l4 C -> 14 Af + : AbUJi / v 

. t a h-tlB gjâ 4 j£SÜa]1 jjc. ÂjjjVî jjc : N(t) /1~ 3 

. / = 0 ‘ÜâaJLÜ Aluü! ^ <SSÜLa jjc. ÂjjjVI J-ic- î Nq 

, ^c. * t tilSüil CjjIÎ» ; A, 

N(t) = N 0 /2 :ôJ% t=tm : ^U1 | CjLÛ) / m 

2 

X = — :^i*j -ln 2 «-A/,,* <= l/2 = e'*''* <= N< t /2 = N 0 *~ Mu * 

l U2 


0.25 

0.25 

0.25 

0.25 


•(■S"’) l> ^J (jfA Z (^bS ji [z]-^| = [7 1 ] ! /■= 


Z = 1,244x1 0 -4 arcs ! :'U*j X - 


dN 


Inl 


1/ 2 


: A. 3_«jS 


4(0 - — 7 - ==> A(t) - N 0 Ae M - A^e~ ü S Juc. ~4 

dt 

— = e~ M <=> ln ™ — —Àt : Zmll j*c. 

A A 


0.75 


in A l A 


*- = 1489,2&»w 



2000-1489,28 - 510,72 ^ 51 1 & Ax^isi l i-iijJaJî ^îil ^Jaâ 


8 i> 2 


J Lotphilosophie ^ laSa gjt-aaJi j ApÿJt 







si 

01 

2x0.5 

0.5 

2x0.25 

0.5 

0.5 

1.5 

i 

2x0.25 

0.5 

î 


2x0.25 

0.5 

2x0.25 

01 

0.25 

0.25 


0.5 

0.5 

0.5 


0.5 

1.25 

0.25 


2x0.25 

0.75 

3x0.25 

0.5 

0.5 


20 1 0 : S jj* S 0^-“' 

a fjkil : SjU jU5âJ ^L»y 


Âjli'i S jj^aUc. 


(Lu: 04 ) £a v«tt 

• T dl D i 

u h =r.i + L — i u„-R.i ~ 1 
è dt * 

E = {R + r)i + Z— o - — i = — i ^j Lalü B 3Jjlx*it ~2 

dt dt L L 

* Si jLaaÎI ^jgVïi 4-iljalilîl ^J^latAÜ ^jlaJ jxÜÎij jLûll S jLfi^ ^liiosU *~3 

/ ï= — - ■■ c >r ~ 2Q /I ~4 

^ t = 0 A lajklft ^LaaII (jUutLujlj^ r « 1 0 ms 

‘„ K ^ A) i> (63%) J 

r - — <^> Z, = 1 2x10'*// 

Æ+r 

i^lAÜ ^UâüS 4jla> ^gS Âum j]I ^3 ÂlUalt “5 

= 1,5X1Ô'V 


JJ 


il a. aB 


22 


1 


E>=jLJL ;£* 


(htiû 04) içlA ùjj^ï 

l /uWill A.ïLaC> ~*1 


n, — îi} 

V, = S& 


c,v; » CjVj 

c V 

V = w, 

10 


200mL V'» »■ » (^jj^fr) (s 0 ) Cy> 20mL î^li : ^ 

qa 180mL AiUiaiJ 200tnL yJjUfcil JaaJl ^ jjaJLoil $Ia 1! V Bu rn 

ij&i&il aJoUua -2 

Oir{aq) + ffCOÜtf(aç) - HC0Q-{aq) + // 2 0(i) 

£(20m£ ; 3,2) : û 1 ^ 11 4> >^îl SJaij -3 
* JQaaB t^yxtoA. * j£J> 


pH**pX t = 3,8 


K,. = 10 ' 


1,58x10 


CaK. = C X ==► C. = ~ 

0.02 x 20 nn _ . , r 
c rt ~ ~ ” 0, 02 moi j L 

^ : jàlül y U A_laSj 2Ü& CjjUota^ ”4 


:(s 0 ) ^LJi\ J IjU-B -5 

Cq ~ 10c B Co = 10 x 0, 02 ~ 0, 2rnol / L 


8 (Jj* 3 A % â 

Lotphilosophie j^Vt ^ JaSa j 

- sites .google.com/site/lQtphilosQ^je 


2010 • S jjA Lj^îlSfît SjC^ui (jLsûujI 
f jk :(5)y)u^ ^bjoàli ^jLJ : SjU jlftkt 4^1 ^>3 


"il 


£->*^ 


J i «*>1 tfV 


JJ 


,U-Jl 


0.75 


0.75 


0.5 


1.25 


0.75 


0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.5 

0.25 

0.25 

0.5 

0.25 


0.25 

0.25 


0.25 


23 


(lalÜ 04) :^jaôa 

, ^ajl.2 ^115-û^ LaA^I (^jxoüéû (jt v — /(t) (jLlJI -ji 1 

** jU* . f . c 0 < t < 7s ; ^UsJi - 

< > 7s : ^ f UàôS - 


■y = Cte ^olaüi» .^,£* 


Z' 


% m = 19,6 m/s <e- j*JI f\ ~2 

t ~ 0 Aie. (JjjUlaII Jaa ; nuit .lin, Juajj t — G Aie ÂS^jaJt p jLuj J i_j 

Av 19,6-0,6 . 

a, — = ~~ — = 9,5m.s 2 

^ A t 2-0 

. . . «Uj£1I i ^>.>11 « (j£All — 3 
J + P — m.a ' -4 


i 


1 

O) 


—f + P — m.a 

r . dv 

—Kv 4 m.a — m — 
dt 

K dv 

g== ^ v + 

m dt 


J OjSj aJVju AjP-^jaB oW "5 

dv 



dt 


= a 


.otphilosophie ÂtL-tft ^ iaSà j aja^ji 

sites .g oo gje^ço m/s ite/lQipMosoph ie 
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^ J 1 * 1 ? 1 A 


2010 '• S jjJ LjjIISjlII (jlakia! 

ijjjjçZ f jfe :( 5 )v*^i Âjjbjoâli jjtfl : SaU JjttJ 




ÂjL».y! j,i.r->l Vr. 


JJ 


LmJ 


02 


0.5 


1.5 


0.5 


1.25 


0.25 

0.25 


0.5 

0.25 

0.25 

0.25 

0.25 

2 x 0.25 

0.5 


0.75 


0.75 


0.5 


0.5 


0,5 


2 x 0.25 


0.5 


0.75 


C C > V " 

° K C a V a =C b V bk : ÿ\Zâ\ Aie 

C 0 = 2 , 0 x 10" 2 mol, U 1 

:^a 3 ô 11 JjAs». - 1 2 


r^hüxr 

C b H£OüH{cq) + HO'{aq) = CJÏÇOCT{cq) + H 2 Q{1) 

Mlz 

\ C a V a ~\Q~'mol 

= 1 0” 5 mol 

0 

SJÜjj 

1 Wc 

10 - 3 -x, 

10 " 3 -x fi 

*£- 

SjUjj 


; C^HfOOH j H 3 0* <ja S^L* 4ja& wjL^x 

% 3 ^> * 10 ’^xO; + K) « lO " 8 x (50 + 10 ) 10- 3 

W) 3=6xl0 * , ° mo/ 

b = 10 (8 ' ,4) x (50+1 0)1 0“ 3 

\tK7 > 

n (m . ) = 6 x 10 "* mol <=> 1 Q -3 ~x B — 6 xl 0 ~* ;=> — 10 ' 3 wo/ 

^{C-V H£OOH tan ) ~cy a ~ X fi —10 ~X Ë =0 

n (C H £OOH ) j « jAîtxll Je. l£ jSÂ Aie Âjla.yi Jj£i * 

Jjül O JJ*J JW-» ùV Üjjjâ J* < ■■■<, . 11,511 1 —4 

. jâlSSil aJoL» pJJ <L<üâ 


4 O 




X 


c 


B 


R 


Q max So E C 
q 0 - 5 . 10 ^Coulomb 


^(v) 



(an 04 ) 

! <> jl ,lil 1 

r - Iws jlu}( (jA jAjîi Ouü (2 

<,U *!■>.! <Â j 5 \ a 11 (JA jl! J 

(JA 63 % 

r = RC =>C = — = -^— 

Æ 100 <*+» 

C ~\0~ S F ^IQjiF 

r^iAll ^UuS Aie 2 J&J 1 (3 

^ '. ••» 'i <ùi J £_4 (4 


t — RC ,, „ 
r' = 2 r<= :(JjLu 11 

t' - 2RC 



8 (J* 6 4 ^kÎL^a 

-kbtphilosophie jftufrl gSj- JaSâ ^.>aa 21 j jj-iaJl 

s ites . g o o g I e.com/site/lotphilosophie 


2010 : SjjJ kjjW*# 4iUi4 



sites ann ale com /site/lotphilos ophie 


2010 : S jjJ 

£ jk- : (£)u^ ^ûu>h rJ ki> ; sju jüiki ^uyi frU 

£>■>»* I ^ 3 »* 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


Ajlsk^l ^-ÉiUc. 



: (JSwi ~~3 


{1 ) gji 4 jPjmuJI IJA Jâl f ^ 0 *i 4 £. AC^Liiîl 



4 j 3 k.^p — 


JJ 1 


iLx^aJl 



8 8 <sJU*a 

Lotphilosophie j^Vl ^ ^ j 

-sites.google.com/site/lolphiiosophie 


2010 : S jj* Ljjjlüuîl £ta*i-i 


g. J*»* 


1 j** 




JJ 


lUawûJl 


<JjVl £>ÎTjÂii 


0.5 


1.5 


0.5 


1.50 


2x0.5 


0.5 


0.25 

0.5 

0.5 

0.25 

0.5 

0.25 

0.25 


0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 


(** 04 ) : 


m V V 

n — — J n ~ —^- <=> n H = x~ — :%DUJt - 1 


M 


M 


M 


: x {>£ <-jU«a, -2 


t(s) 

0 

50 

100 

150 

200 

x xlû ~ 3 (mol) 

0 

1*44 

2,56 

3,44 

16,4 

t(s) 

250 

300 

400 

500 

750 

x xlO ~ 3 (mol) 

4,80 

5,28 

6,16 

6,80 

8,00 


v =7,6x10 mois 


A yY ^ ^ 

*V — * 4 jbuu ôLoi ! <& AmJS -3 

A/ 

f -t 


: [3005,500s] 
Vj = 20xl0' 6 w<?/-s~ l : [50s, 150s] 

, j j jA* j^oâiXxi jLail 4£,j*A\ 4_<uS 

j* o^aII (J&IüaÎî aâa j — 1 0 ‘ 2 mol —1 /4 

J&iftlt Ifcà £lg ^iîl 3 * • /j ^2 JC'U&M * < 3 * J ““UJ 

x M =5x1 Cf* mol ■• c (. 1 , ï ) ~ -^r- ^ x'xvr.Vl ■ ». oï 


< J*»s 04 ) : ,ja eut® 

Z — 6 : CjüjjjjjIS sjc. : 1 4 ^jj j£ 1! 8i_^j l-jjSjj — 1 
N = A — Z = 8 îCjlijJimli JJc. 

.4 = 14 <=4 + 1 = 14 + 1 ^JJÜ Si Ô5U4Û /! ~2 

Z = 6<= 7 + 0 = Z + l 

.(14cj ijjVl) ' 7 4 .V s £y 2 ai. j “C -> 'jN + :AbUJt /<_j 
. t aIs^JD! 4Ju*Jl Â^SàTi-li jjc -Sic. i N(t) /1~ 3 
. t = 0 Aiàîkil! J ÂS5Ü- jjc. AjjSVI üfr : N 0 

. ^c. i dilSiiSl C-iJu : A, 
N(t) = N 0 /2 ‘ùJk t - t V2 U4ic :3üDU» 

X = — :Aj-j ~ln2 = — Z/ 1/2 <= <= N 0 /2 = N 0 m~^ 

* 1/2 

■(s-‘) ujjii* ^ x tj [z] = j^j ~ [^'3 ' /** 

/ O 

A = l,244xl0 _4 a«5' 1 :aî*j A. = — — :A, h 

* 1/2 


28 


6 {J* 1 4^Ll*S| 

Otpi lilOSODhie jtlyAl ^ ^aSâ j AjiaJi 
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2010 : Ôjj4 bjjîüüll frJLgJu (jlAlal 

yuj^l fJ kS : »JU JUSâJ Î&IjmA AjUy frü 






0.25 

A (t) = ~™ => Ait) = N ( .Xe~* t = : JaUrt * jU& -4 

dt 


i 

0.25 

— — ■ — £ -,î/ o ln — — s= — yac. i.,,.)uatv 

A A ' 



0.25 

kl ,4 /,4 n 

r = = 1489, 



0.25 

2000-1489,28 = 510,72-511 A^i l*u Cj jjaJ ^3» î j*-àîl ^JLâ £ 






i 

2x0.5 

u h =rJ + L— t u s ~RJ — 1 

6 t// * 


0.5 

2x0.25 

£ = ( R + r)i + L ~o dl +t R + r h = E îAjLiAiÜ UiU^I -2 
dt dt L L 


0.5 

0,5 

^a%T> AjJLjâUull ^gLad^ü 3 



2x0.25 

i =0,25x2 = 0,5^4 <=> / = — or = 2Q /! —4 

A + r 

t 


1.5 

0.5 

K 

^ — -il- <z> r =s îOffis 

ln2 



2x0.25 

r = — - — o £ = 1, 2 x lO" 1 H 
R + r 

^UsûSl 4jl^, AàlU! 


0.5 

2x0.25 

;£ t =l,5*loV 




(tttt 04) :*J J1 /«>a 



0.25 

» 1 4 | 

7l { = Tlj = c 2 V 2 


01 

0,25 

cV cV 

^ ~ ^ 10K 

* ^ - 1 -' 

10 



0.5 

200mL (Âjjbc.) amjL& ÂLlj^ ^6’ 0 ) 20mL - £ j<£ll 




.( jUtfllI «1*1! (jx 180mL ÂiU-sj) 200m L, ^ jbmJi JaàJ! jUü^tl «LaJl t, 




*^r 'i<ûo1t (Jclsjli aJjUj» -2 


0.5 

0.5 

OiT (aq) + HCOOH(aq) = JÏCOO-(ag) + 17,0(1) 



0.5 

^(20m£ ; 8,2) ÂJaij ~3 


1.25 

0.25 

« JJLcuûH jj 

c.K - c fc v; =* c. = -^ 
% 



2x0.25 

«. = °’°2^~ Q = °> 02wi ^ / £ 




6 (J-a 2 AaÎwo 

Lotphilosophie jü*Al £$>> J* çj*aaJ\ j Ap*il 

sites.google.com/site/lotphilqsophje 
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2010 : S J>i ***& 

^jJa^all) 4_pb jjili ^jlxil : 5«3Lt jUj^I AA^j\ ^jU 




II 


•AalakVÎ 


JJ 


,UJ1 


0.75 


0.5 


01 


01 

01 


01 


3x0.25 


0.5 


2x0.5 


01 

01 

0.25 


0.25 

0.25 

0.25 


30 


-J 


pH = P K, = 3,8 
K, ~ lCr 3,8 = 1 , 58 x 10 


* jàlSllïl t â. 4 1.Q ' AV. JÇ ^ d ^ 


: ( S o) jjSjj -5 

q, as 10c o Cp — 10x0,02 = 0,2 mol/ L 

04) ùjà±^_ùLi^ 

. ^)à.Vl j LaA^a.1 ^LalJâj jjjjjû * Z jluJaa «ail 1 

0 < t < 103 ; f Uài)l - 

y — Cte <«iàüi« .^.£- ^ 10s ; J! ^.Uâûll — 

v [/im = 19,6m / s Âc. jüJI — 2 

... 4 ^SJ1 « * cM “3 

X^L =Wü <=> 7 + P = rn.a -4 


—/ + P = m.a 

—Kv 4- rn.g — m 

K dv 

g — ■ — y H 

m dt 


dv 

dt 


6 (j* 3 A -s . » , , , <n 

Lotphilosophie ^Vl J* iaSa j aj^ 
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*1 


2010 : â jjj Uj^îl£Ji £)laJ!Us 

AjjUjÿâli f.jI«J l - Î4L* jüSit AjaJjajJI ÂJaVI fcjU 
4jl=b,yi 


JJ 1 


,U*Î! 


01 


0.75 


1.5 


0.75 


0.25 

0.25 

0.25 

0.25 


0.25 

2x0.25 

0.25 

2x0.25 

2x0.25 


0.25 

0.25 

0.25 

0.25 


i yÙl\ P 


(h\X 04) : Jj tojù u** 
: ,4 c «ijSfiB ajjU^ (1 


l 4 c -* +> 

1 4 = .4 + 0, A =14 
6 = Z -1, Z =7 ’ 
’ 4 C -» ,4 2V + Je 


^ - 7 ^ 


^,M 0 4(r) (2 


.4 — A 0 e 


-Al 


ln2. 


/I =A 0 e '» 


. A ln2 
ln — = 1 


(3 


‘1/2 


,-î* 


ln— 
ln2 ,4 

5570, 5000 
ln- 


:JjVl Jjjâll 




* 0.693 6000 

t A = 1458,57ms 

5570 , 4500 
/ = ln 

* 0.639 6000 

t B -2301,45 ans 
|f A -/ s j = 842,88 ans 

4-14*21 {Jdftil jjLuuS V <!>■»> 11 

£ i (' 6 4 C) = AmC 2 (4 


£, ( I4 C ) = ([6 x 1, 00728 + (1 4 - 6) x 1, 00866] ~ 1 4, 00324 )C 2 x 
£, =102,2MeF =102,2xl0 4 eK 


931,5 

C 2 


0.5 

0.5 


(JalÜ 04 ) : 

C^HfOOH ( aq ) + HO ' (aq ) = C 6 H 5 COO -(aq) + Hfi(l) /H 

£ ( lOmZ, ; 8 ) Ui£j 



6 jj«a 4 Â.ixâxxrt 

Lotphilosophie j^Vl ^ 2aSâ j 

sites. g oogle .com/site/lot philosophie 


2010 : HjjJ 





si j=h-» 

Ajt^yi jjy-atj C. 

jjIaJJ 



c _ 


1.75 

2x0.25 

^0 :aâoj C a K a = C b V bi; : jàlSulï .üe. /.=■. 



0.25 

C a = 2,0x1 0' 2 mo/.r' 




: AujI j'sll jjVi SjLq i-L«S -2 



0.25 

rt ( „ jCr ( = 10-^ X (V a + V b ) = 1 10-* X(50 + 10)10- 3 

1 

I 



n ■, v* =6xlO -10 mo/ 



0.25 





n = 1 0<‘-“> x (50 + 1 0)1 0" 3 


1.75 

0.25 




2x0.25 

n, u „.= 6 xl0~ B mol <=> 10~ 3 -x F =6x10^ => x . = 1 0" 3 mol 

{HO ) h h 




n s-,, . ~x t . —10 ~ z mol 



0.25 

{C 6 H£00-) Nv+ & 



0.25 

n {C t H£OOH tJtli ) =£? 1 a~ X E “10 ~X t - =0 


a <r 

a ^ 

^ jau jlM o joij (jV <J jiia jA ^ ijuAlftSl u-kiÿÜt -3 


U. 3 

U. D 

, jâlüll <UaAJ pH ^-*j5 




(JaiÜ 04) C.>3il3it t*u **2$ 



0.5 

r = 1/775 t>» jll s— uü ( 1 



0.5 

Ajajûj <âj£LoJii j^uul (j-Ajll jA j 


02 


.jj-aiàxll lg,T>-x lu 63% 



0.5 

_ _ _ T 10 -3 




T —RC =>C SS— -SS , * 

R 100 Ajuui 



0.5 

C =10" S F = 10//F 




^Ufiàjl .Dt AÜ&<J} ■* (2 


01 

0.5 

£?tnax “#0 ~EC 



0.5 

q 0 = 5.1 0“ 5 Coulomb 






01 

2x0.5 

t - 2ms <iaj r’ = 2rc= (3 

r' = 2ÆC v 




(tu; 04) friji ùl>j» 



0.25 

iLt^M ~ W ’® : grM 1 * £*>>• ÛJ^' “1 



0.25 

P = m.a 


2.5 

3x0,25 

x~ v q co 8 a,t a^Uv,,». .. ~ 4= = 0 :(oo:) je. 



3x0.25 

V - -~£tf 2 + usinai f UüiL . r . p .£ % — ~~g :(oy) J- 



0.5 

. JlS-s (j-La tjc. SjUc jAj y — , 5 2 x 2 + tana.x : ÂliU^ 

COS Of 



32 


6 (ja 5 i 

Lotphilosophie Je ^ j 

sites.go09Je.com/sitwiotpWiosophie — - 


2010 : 5 jj* 


ixujiû f >. :(»)±*uü\ (cijL.Jt £>^^1) ^ûbjjâa f >a : sju jgj y»y &jü 



Si 




0.25 

y — h j x — d :U1 -2 




h — — ; — £_ — d 2 4 _ tan a. d 


01 

0.25 

2% cos" a 




v Q oz 18,6ras~ 3 :^l?ü 



2^0.25 

x — v 0 cos at — d 




1,55s 




v A — ^j(v 0 cos a) 2 4- ( ~gt 4- ?? 0 sin a) 2 




v A — I7,26m.s~ 1 




y =• o j x — d iLûl i...9 üîj -3 



0.25 

0 — — x z — d + tan ci.d 


0.5 


2vq cos a 



0.25 

î; 0 ' = 17ms" 1 




.(ialij 04) iyiL^„.üiJs2k 

— 1 



0.25 

1 

Zn{s)^ Zn 1+ {aq) + 2er 


0.75 

0.25 

I 2 {aq) + 2e~ = 2I (aq) 



0.25 

Zn(s) 4 I 2 (aq) — Zn 2+ (aq) +- 2/" (aq) 



0.5 

, ( ^lc.l»SÎ1 JsujjII k j Ja.t Qm (Jc-lsall Â£.^)ui : A <c.^jiiiîi i—ka^xj -2 




_ 1 dx 



0.25 

V ~vlt 




ci 

11 

1 

CL 

> 



0.25 

dt 


1.75 


N ,Vt. njlaii 4jAa_aJ1 A£- jjjjj! _ iL <i-\ 



0.25 

v, =27,5mmo/X~\min* 1 : [0 * 0,4min] 



0.25 

v 2 -\2,5mmol L~\m\n' : [0,4min * 0,8min] 



n oç 

J jjSjfüB .V> <» <^° ^uj 




• aJUulSI oLci ouxwâV 1 


0.5 

0.5 

<J*ij Jii ^cjx^al <Jlâl jjc-liull Sx. ~3 


0.5 

0.5 

.ÂJUtiJl djLal jlsu^o'i ( jy jj S jjl jpJ! çtàj oV jySÎ i (Jc-liuS «Lc-j^u -4 




: JaIjaII -5 


0.5 

0.5 

.CjSUÜUI - 








6 6 Aatiwa 

Lotphilosophie ^ JaSâ gjt-aaJi j 

sites, g o o gle^co m/s ite/lot ph j (os o p h Le 


^Jat jSuaIS A;jjâjaJ 

CiU^UtAÎlj CiUU5-*5Ü * J JJ 

2010 :0^ *JJ* (fjtëX &&& kjjft** ô 1 *^ 

cf^Lj && 4 : S ..)».MlH 

^jkii :SjU ^à jU aJ 


t. Juaij CiIpIw 04 ■ *4uJl 


&uîÜ l\ lai jUx} 0^ çAjW J& 

d iàï 

(<Ja3u 03,5) :àà 

^ jAuità^JI CjISjjjS (^ Jji=k-a QA Fj ~ 200mL / - 0 ÂJaaJîi ^-â £ Jmû 

JjIxa ->9 V 2 -200 mL £* C, = 4, 00 X 1 0" 2 mol. U 1 * JjS JJ (2^ + (aç)+S 2 0g~ (oy)) 

. C 2 - 4, Ox lO^tfioLtr 1 >j&Ji(K*(aq)-i-r(aq)) 4 jA ^jU 

:Ua Jj-ataJ! ^LajSII Jj^kjjS ^3 ^^jjisJjîl (Gx/Rec?) ( j/u il- ul l <j1 O-afe. ijj -1 

.(I 2 (oq)Jr (oq)) j {Spl' {pqVSOl- ioq)) 

, (J*«<T»WI1 (J JTfc*i\i ^ JuüIaII “ ft.luaSl (Jc.lsaü (j& 6 JJUUaJl ÂJjIxaII t., . fiS l j\ 

.JLSMail (Jc.lüall giVniat . Jc-ÜJI ^jSiil jaJlî /<-J 

jjdîj l$Ju Sd^w’i j CuJ^JliJ • (>jl! Jj / 2 Jjjjj (JSoSïj jjJoj Aju&d CjUjSu a Je. Ja. j5 — 2 


[Iî]mmo!/L 



: jUi p * jj ijjll j^lxi 

.(1-ÜÜ8) [/,]-*«) 

tlijJi (jr# {JfcUull (JJJUiaJ y! 
? JjJI ^Lu A-bal 

(JSjuaî 4àAa«aJ! Aje^al) AajS i-Awial ^UJ 
»/ = t y A 1*1 ‘vlü 


PjaA JJ Cff* 4 (1~ JSoiîl) (jUJl ^üü> j l^auüs CjJ ALjiaii (j] ~ 3 

IiàiijSI <j* F -lOffîZ, l$à* (JS bLllijC. iàwjj ^.Ua ». ta jAjlaJI (jjjla (je. (JSjjlûll 

J j l a, ai jjIxj ^ JulaJIj ÿL«ll 1 a JâI AjàaJ a^uiliA AJüjlII ^jJa jj) Ajllàt^a Ajx jl ^3 ^le-liull 

. C ' - 1, 0 x 1 0 -2 moil~ x JÂ (2iVa + (qq ) + 5 2 Oj (ag )) f 

10 ù 4 1 

.Lotphilosophie 3ü*At £ja Je- iaSà j jjJaJi 

sites.google.com/site/lotphilo soph ie 


. l i (aq) + 2S 2 0*~(aq) = 21" (ag)+ S (aq) CtoUJ J^aoU ç-JuiJ Je-liull AiiU* 

jjii Jj-aLaJl ^jLuoSJ! JjaJîU ^AaâaÎI ^jL^taSlj (JcUlÜÎ Âa^iLit^H jàJî jSiàS j\ 

<iN 

j* V Ë î& jp. .C' ; V E ; V :<> JS âJVju [/ 2 ] SjU& /<-j 

.E jàisai £ jU ^J^UI 

♦ ? — 1,2min AJâaJll y E ^LiauJI ^- sJ l (....wl->I — a 


(Jaüû 03) Y*»® 

• t y2 =30,2 ans >*JI (>jj jx±u <^311 çJul\ 137 ijc- ^Uji] çûm jp>* J$k 

*A 0 =3,0xlQ s Bq lô*l ^\&y\ <^1*^1 J»UüÜ £*£ 

. fi~ C. i t j vwc fc 1 jJk ^iU û ’jjQ' ^jjjjuail ‘üjjl lilSiuü ~ 1 

♦ 1 32 çr ^ jjjiîl JfcliïJï («jjjSI j\ 

. joüJI jjiî Culj X A-»jâ <■ i..,-J y u j 

.Ax^lal A-lâaJ ^noti b J jall 137 jajjjiujJl Â\jS m 0 C-Ujll^.1 j^. 

.^alail A(t) JaLodll b jL& t_uSl f\ -2 

Ÿ Ajl Lit JLJLLaÎI JhkljudJ f (■ \ 

V oJua.) j Aius Julà. ^clsuSyi JULliil ^jjoûii jjiiJi A-^iS Lo 

_j2iC. jLuü Aj^bi. <Cûj3 (^C.LujiVI A labuû] ^Lik-au LoAÔC. JLwtau^U ^JL-a _JJC- ”3 

Î^VÛuJ! J&l*luil ^ jJu ^S ‘^(0 = — AjjIjIVI Alyâ 


*/ 

*Xe 

$5^ S 


57 La 


* *rt** A 'l-T» *\\ \ 


M , „ =136,9 g /mol , /VJ =6,02x10 23 oto/ -1 

(, ) 



(2-JÜB) 


(ifaii 03,5) : >aa ,- u yflt 

\ i Ç ^"‘n >1) tAfi- jli AiuSkO ^j-v f^yajpu 

îÂalljil A^Uj^Sll jj_aU*J £_* JmImuII 
•Âia^# ^aiàkUl AÜajliu j E ~ 5V Culj jj jj jj Jja — 

. Æ = 120Q Al» jll» JaU - 

.(2-JS^»)a: *h\->- 


10(>2^«a 

.Lotphilosophie j^Vt ^ kiâ j 

— sites.google.com/site/lotphilosophie 


jlüsJjà t(j-» ji) aIV-ij ‘Ül&aII <^â jk ijoji u c t^Sbj$£ll jjjül ~1 

. (l) £j-4»j 11 -SlaUft £jJaj 4 r - 0 ^JàaJil j 3ij£*]i ^ijJa <j4j ^*5j 
JLaj^ji ùù&VuiAij A M» * oiai jpAlal i_jiîl AmXja L_iâUi*3! .'J 

♦ AjIÜI! ^cjIÜÎI f-l*n j* \tity 


t{ms ) 

0 

4 

8 ! 

16 

20 

24 

32 

40 

48 

60 

68 

80 

u c (V) 

0 

1,0 

2,0 j 

3,3 

3,8 

4,1 

4,5 

4,8 

4,9 

— 

5,0 

5,0 

5,0 


• u c -f (* ) ûW® r**J fl 

.ASü&aÜ C Ax*4.H A*j§ ^.Inmlj RC 4 . iKill ^jLjal Z (j*^)ll CjjIj A*jS LjjLjj i jj& jx j 

? cjklUJl r (>» jîl Â<u5 t-JuS —2 

. £ = 120Q j C')C ujjs. c f I^jxwÂ&I* JJ :(l) AlLaJI - 
. £'<120;Q J C" = C <-«*. C I^ÔXU! a£&* ,JaJ -> :( v ) ÂiUJ ~ 

. jiiLUt {x. j) J (1)(jj^lUJ u c {t) CP (2) J (1) j. niVi * l l {HxA Q»sû 4ui£ 4^*4 J 

^~ +— ?W*“ :s ^ q(t)CP * J«-S ÂaUalüll <bU*Jl J Jjj fl -3 

dt RC R 

v>lkj dul^â /? j a j A ^ ) ~-<4£ ^ +/? s jtixiU «* jl . >il Â*i\ l Ablx*il ^gJUxj /ej 

* <?(0) = 0 f = 0 Aliailî Ail l*lc il^jjjxS 

. Ai* j^U jjb*£ Ub^jüxi AÜàaJ (2) £**» jM ÂbLll >» > Ai jsk <** Aij&*ll — 4 

,4Jj£*]I E 0 Âijâ-all AiiLij^Sll ÂSUxH f = 0 AÜ^Jll ^ 4-Ouia.l fl 
? £ =Æ Ai&*ll ^ Ai>*Jl AâUall £*a^j AÜ O- ^1 jiU/u 

Jbf 


(Ja& 03) t ^jljl ia.>»331 

. jkbîl *LSS jAlOOmZ. 4 >s 5 j»xx m Â1& Jxi jijill (C/f 3 COOf/ ) (s) V jk* 

.3,4 s 4 r .. t j\ 5La 25°C A>j^ll ^c. jl«pjFr_ll jj4Ui* Aixujljj(s) p/f 0*2^ 

• ^ ^yjl ill J&liSll AbU* (__u£l — 1 

.^u*4Sii jftü&B V j^. ^ /i -2 
• Xf ^l^ii! A*^i jl J xi 
C =10 ~ 2 mol IL 4*Jâ ci ùw r r =0,039 ^1^1 Ajuuû jî C14I& bj ^ 

. (5) * 11 Ak**il aSjSII A*j§ m ao 


10 <>»3 ULs 

.Lotphilosophie j^Vt ^ kiâ j jjjxii 

sites. google .com/site/lotph il osophie 


*Qr f ^ Jc'tüll jjaSj Q r ^IjluVI Jc.liûJi j*A L-Uua-i ~3 

Ÿiùi ^: si awsi 

«Üsfcuîljj Ai* v a =10 mL Laajfc Jjl*j i (s) Jjla-alî C j«jSjÜÎI 4-ajk (j^s jSbl! <*ÀÏ$j — 4 

*j£j>(Na(aq ) + HO ~ (aq » ^lJ 

^UVi üjk-di V hE -25mL Ail — I Xo jSSSB d^ C 6 =4,0.10' 3 wo/X‘ 1 

.ijjU^Î) jSjsi /I 

l^î ^A-aiall (Jc-lüîl aLLu* iwüSt 

. ILLui ftUaxwolj l$j jla .(5) Jj l ami ] C ^ j-d! jjSjplI Âj«uâ L_u**aJ /a 

. 1j ..a £ jjJüA (JA 12,5m£ Ailubj AiàaJ £sj j^îl pH A-uâ ^ La /j 

P^ a (CH,cooH/cHf:oO')~^>^ i M (O) = J6gjnol t M (Ç ) —12g jnol 1 tM (H) — \g.tnol 1 


O 


R L,r 
1 T mm 


J 


(^aUÜ 03 ) I f. ytat'vfl f’jJ ydfl 
:<Jj-o!Liaîl <> ÿic- Ala Ajjïüîl AjjLj^S ejl J 

K *Æ=17 S 5Q Aiajlia^-aJ JIL t r 1§1* jtiaj i 

a; A-jjLj^S AnJUâ iE =6, 00F dulÜ gjjLj$£ JJJJ aIja 

(3-Jiiîi) ~ .* — 0 AJküSl a^UU ^ (3- JS-ïfl) 

t>0— ^ jjj* ^ ^Lj#^îi jldît aàà jjiü ÂajLja? fdlc.^U “Li^jj 

* ^ 4 "“** <_ 3 S-uill^ i —f (î ) o^Luloj 

îjjluli JiUac.'i/lj .1 


B 



.Lotphilosophie ituAi ^ Jaia j jjjaJi 

si te s.google.co m/s ite/lotph iloso p hie . 


T cja-wù fclll jUw al i AaJUuaj j AaajI'^U L Aiiliîl A-euâ ^jVI Ji*j »3 


', ^liîl Ol i«ljftll (J y'' y t jlc. duu 


t{ms) 

4 

8 

12 

20 

UH) 

0,1 

0,2 

0,3 

0,5 


. L - h (r) : <j^ fl 
, (jLJi VqJüSl /uj 


1 Jl^wiîl *Lj j j- aat^aît A_AJâ]l £*a AajsII * jlA (Jjâi jÜî Ja i y A w j» 4_*jiLû A. ai? ^c*Î U >.iil jz 



( 5 -jS*iK) 


^JaUi 04) î 

<JjLo ^kuA JjJa ^Jc- m =100 g AjÎîS (S ) <- r il k J g» j my (jjljij 
* 

<*(5~ J^iil) xbt <J£j « = 20° Ajji jj tjp> 

4 (Webcam) 1 !*& 

"Aviméca" j 

:Ajlljj| ^rlüil UL-Éaajj C5 Jfïn 


t{s) 

0,00 

0,04 

0,06 

0,08 

<N 

O 

O 

+s 

O 

v (m .s ~' ) 

v 0 

0,16 

1 0,20 

0,24 

0,28 

0,32 


•v =/ (O û4# f*“J/l 

: ijl^jK ûLaj&VIj /2 


■,Q. £jU& ■*Lu}^)aJj31 A^ajaît j (5) ^ <JAJ /^ 

• î — 0 AJàavii! v 0 Ac.^)aJi1 <aj 3 ^l'Cwii J<~i 

.t 2 =0,085 J fj =0,045 j^jjjJâaJÜI (jii Ax. ^SajLJ! AÎLulaSI t > u n'y! jzx. 

ZAIa^a djl£l£ix'^ ! (jl /3 

.AIajS c_u«ia.t ^aJ ût 0 jLuuü Aaà^aJI » jlaxîl (jjjkl J^ujaiL /I 

? tJL)lü.Vi jjiî t-iuS . a j a n Ci# üJ^ /m 

. {JjLoII Upjf s ij ^ia c _ ÿ it CjISISIOU Âj^JLcÎaI) f a jüî oJui à^.j\ j 4 

.sin20°=0,34 ; g =10m.s~ 2 : yJaau 


.Lotphilosophie Æ2iR fcâ*» J* iaSà çj^>*±s j jjJaJi 

sites.google .com/s ite/lotphilosophie_____, 


' 


( 3JaL* 03,5) ùi^ 

ojjSjj i/ 2 0 2 ^> ^ ^ 1 *US 1 (JA V, = 100 mL (S) ^ÎLskpA 

»j & jj ^ + (agf)+/ - (ag)) ^jjjjAjjjJI Jjj JjLxj» jjx F 2 = 100 mZ £-# C, = 4 , 5 . 1 0 ~ 2 mol.L 1 

■C Hp 2 {aq)iH 2 0{l )) * (/ 2 (^)//-(^)) .C 2 = 2,0.10" Wj:'* 

, ^jjUjifcjaôli jjjî^iljc jJ S ^iC- |kIj*.jJ — ôùjjj^I (Jc-liSi! y, u£l j\ — 1 

. (Jc.lâ!L&]1 ^cTuujIj ^Jc-laîll ^.IÜjJ *ïf jOa>. ^y—i 

j F — 20 mL ^^Jc- l g.'u 4 JS <ÏsLoja L_njljl e^c- (£} ^joiij — 2 

I 2 (aq) ^Ijii jjI* j j»J AilaJl (JA jjiaâj ftLs JjSs'l t-J jjjSH (^1 y- ÀuÀaj f = 3 min AJàaJiîl 

C = lyOmol.L^ o jj£ jj ^ 2Na + (aq )+S 2 0 3 2_ (aq ) ) 41iÜjjj£jjj aIsaJ jj (JSuaLJI 

•Üc- y- à l iÀùl l (JjUjjjSjjuII jjl IaIc. tL-ijjlj^i 4 jSj £-* (jjlÜb dLùtâ <J£ <ÜuImJî «UjaJîll jjSLj 

. jA ^àlfïill 

? î jjLjusJI Jjâ c_s jijl «sal^Jl < *2aaj frLall ^ ^ ' I jUJ 

‘ <î jIjlaIU SjjI*a 51 «.Iè\ (JjskjJi — 3 


I 2 (aq) + 2Sp^(aq) = 21 ' (aq)+S ^(aq) 

. [/,]Æ y/ J L&JSJ1 jjjll Jiai J_»JI J ù* 

(jjljj] ^JjaI! jjSjjI! Cj\ jj*j Jj (j) - 4 

(JS, u 14,^11 

.(1-üs-sii) ù4e» 

AjD uJ <Lcuâ UuuaJ “U 
«• * ^ ** * « 

.t - 8 min 4 k> - -vffl / 2 JSjJSÎ 

^.hyAixfy 1 ^.LJl f.liüi .1 Aje-jjuu guJoLat ~ ^ 

./ = 8 min ;j*âj ^ 



(1-JiAU) 


?(min) 


.Lotphilosophie j^Vt ^ JaSâ j jj^I 

sJteSvgoogle.com/site/lotphilosopbie — 




(k\3û 03) xûfll 

Ù* *AP J* Üj ^aiî j tAjtukl) ^3 2 *lPu ^jÿàjJ^LÎl 3a. ji V 
:AlbU-» (Jc-Uuj i^jjjft djajll IjîA 0 ^ i ^J 3fc .tlilijjJAilt (ja x - 14 *j igjjp Jc-tà» 

* 2 nU+xln-+f A Pu + y*e 

• y j * (^a “1 

. ôl jjj y 9 ~ <— iL o^uta. l$j&jj P lui 2 ç 4 ’Pw S)jj jOu-oj — <~J 

* Z j ^ .jLÜ I *él£iS 31 CyjjSl 

z Am j 2 £Pu MeV — j Sj-iL> ( 4 j>î) jSi Jajjil ASUa A<u 3 <... u . u a.t “a, 

. ) jl^îkijl J&\ U«j ^r.iUàJ 

.*1 jj N 0 t - 0 Alaalll ^wwii 24, P« <j>a Aue -*2 

■S 5 U» I l i^ixx — A nn\\l (j^C- Alilà-a Aia^jî Aljxîl o^A 3*»\ >V> AujI^jAj 

1 AjllSll jjjlliiSl 1 lU t = 0 4 !Pi^k Ul ^3 LjJaUîü J ? 


t(am) 

0 

3 

6 

9 

12 

A(t) \ 
Aq 

1,00 

i 

0,85 

0,73 

0,62 

0,53 


• lu -f (t) :jUJ i<jJuJU Âs j j ^ — î 

A o 

A(t\ 

. t j A ln — — jl^LJI S j'uc uüSI — <-j 

A o 

. W Pu ^ ^kC- Aaj 3 / J7 ^tÜïLail J A OijUt Axuâ IjjLu (JJ& “A. 

ot^J»î) = 241 , 00457 » * m(p)~ l,O 0728 w t m( 24 , Ftt) = 241,005 14 m ;t_t b jaa*îl 

7«(«) -l,00866w t 1» = 93 y~ MeV 
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y . 
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£> 


(*lafc 03,5) : A»a 

IAjÎÜÎI ^-olixl! JULuüil ^yîc. JUü^j 

. J? — 50ÛQ AjunjliU ji Jali • 

• Ai jaJLa JJC c AJl&a • 

, E C«ü jpji ^îj-s • 

.(2-d^i») Jfc • 
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(ji j u c (7) jJjÜfl jjiaJ AjuIj* 

(<a,Yvfe AijSLftJl ^jakji (J -»*<; LiLic- j 1 

W* J 3 ù*> jjj^I ÿjy 

J4j$^ 4-*jà 99% 

.•iijxil ^jla j# 

: <jtuîl t 5 3 c- taLôc.! 

<ai5j T CJA jli CuU 5 A^üâ jh» /I 

■■^J^ JJ 3 QW J4 JJJJÎ' 

.0 AÜ&aI! Aajlu i—woi pa 
<JLajSV f 1 Aai/n jJl aA« 1I Alak j l_j 
. AjuSaÎ'i j -* i, * i AjLûC. 

(3-Ô$M) ? rj f' o* ^ U /* 

JM jjll AJV Aj AaL^sliall aImUlaSI j! CjI jj .JJ» ^uA 3 k Jjjill (jjuJaîj jl. 

• u c (t)~E ^1 -<? " t/r j : t> ^ J* 5 j>& fi '-Uab ~ u c i f ) J J 3 ÛW 

. t 2 ~ 5t i t } = T 4 f 0 = 0 : dtUâ^lîl üc. AjjSLa» E c Ai AjjLj^isJl 5üUa» Axjâ jt /3 

.E c =f(t) t^iJI JS-fi (J£ ^j) ^ /4 

(Uti 03) : gj> 1» ru va 

. jkaJ *UÎ <> 500«Z J 4â* 1,2/. cK» ‘NH y (g) j^Uâîl Jlii (S,) Jjl*-* ^ jij 

. V M - lAL.moï'^ ÂjjaaJl J ^aaj l jî bdfr 1(5,) J jK oH C, JM» c-iuiai —1—1 

.jU-aU»Jl ^Ua^SII (Jjaulî ^■JUiàîl Jc-UjÜ Âjj tjAjS» L_û£t — t_j 

.11,1 i-jSB Jafti 25°C J (5[) Jjk-ft» pH QÀÂ CÙ -2 

.Jolsj» fjft Vj^ J^üî -1 
? gyaS u M U lôl* . ^JSS» ÂjuoÙ u-ujjJ — <_a 

Ajft^a. (5 2 )V jAiJaafcâl £ jâ AjjJÂ-dl iJükfcVî Aj-eaa. îlauiVl t-iiS — 3 

.(S^Jjk-J UÜLkit C 2 = 2 . 10 - 2 ma/.i-’ ajj * jjj K = 50 m/ 

ï (5-,) ;_} jj A »hCm» AaLuiii Cal jlaâJl L* "1 
. Jc-Uûiî Ty Âfuü AajS .10,8 (^jlwu jJaa-ftil (5 2 ) Jjla-aîi pH ÂjsjS jjj “M 

? Jc^Uill fOaS» ^ Je iJuJl Âj»0ujV 1 AÎUil jâlb U 

,(NH A \aq)/NH 3 (aq)) 4jjI£Ü ^ ^ ^ v^umJ - 4 
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(JaliS 03 ) î qjuUJ 

,^4~(JSjÜI) AajJa jj LsS ,ja<uU 1 Jjjk. 4_iSj^ <iUac. jS j-# JP* jLut* ÙJ^5 

Z)' 4 — îaSii)! jjj — 1] £>4jaâjfl <>* C' ^iaâjil C -Uaîjlt (>» ojIjl» frLuI i—iSjSlt JSjjj 

, At AjÂa jll SA*ÎI (jJù (JüLi 
Oj>j jJi Jj^l jLS ÿjili bUu&l ~1 
^-<Uiû ÜjS 4/*j <Üaûi]l ^Lajuali £â^-û 

?F 2 j F, guJAH 

a£Aa1I Lo ^jISB jLS ^ ikjtfk -2 

(4-JLiS!) u- j^b^ l ÛH 

Âc. jjuJt Jra.hDjox qjû <Jâl C ' j C jjjstjJajAÎI (jJJ Aüjxall Ja wjLa <jî <joJ — 3 

.£>' j D ^jjJt û“ 

£ 

^ ^ î^jSjSI jLuwll ^*A<ajj <JaJ Ar* 

.(5-ô^) f t — Â*-aJj ^(jrt-cuuül jS_^a) O o (^Jjb jIAaj 

^gÔtSi J 1 a J jjü ^It (J4 aÜI (Jj2k AjSji, <_J & j£ ^Lxixkj 

:a£îL*JIj (jjjül f Uil 4., (jjilis ^ <l ii.>i’> Ij'bjfr 4 Z* 1 0 jâj 

t_j jLapî! CjüIj G 1 j i—iSjSii <ilS m 4 (jJOAiiîi *U jS a/ 2j.«w F =G — — - 

r 2 

4-sa^ JLaa tJ jy a U G = 6,67 X 10'"$/ 
r.j f3 ^i puyt jl**. ^ "Satellite" 

.(6-J£^) F 2 =/(r 3 ) 
jjù T 

. iJliîtaj! jLl£ /jjjlâ (_yaj j 1 

L-jSjSil ^c, ^jtjl! (jjilaS (Jjjiajj /2 

SjU& Jli.jl <— iSlj^l! diljÿstj (JLa&Lj 

T AjSj^. jjJj t <C. jjoi V <ja {J£ 

>M i G ‘ r 

(xio”» 1 ) .r’jr^assuaW^jl/s 
< 6_dSJS ) .r J j r ! ÙH *£UI /4 

. M jJ »« »» *H 4-4 j 3 gjjüml L «jb ijjj /5 



.^(xlO'V) 



0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 
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(iaüb 04) î /,nM jQjjjl /w 

i (Webcam) A^aSj 1 JJ-4-S diLoalkjLuî USjâLi m 4jJj£ (jS 1 ) 1 1 p * ||> JajiLü» A^jpi. <u)1jAi 

:Aillüil guljuîl ^jic- l 'il > *- > -> 39 ^kc,y\ jl^a* if* "Avistep" jjAiàll Isjj^ je. 


j 

/ (*M.î) 
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J V («JJ 1 " 1 ) 

0 

0,60 

0,90 
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1,08 
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1,12 

U3 

1,14 

1,14 


. v = f{t ) î(tj«a_^l “ÜVaj V CjljjiSi (JlLaaÎI ^jbJl jjiaifcB jl j\ j\ 

. 1 cm —> Q,Ls 4 l cm 0,20ms~ l t^biil 

.V lim 4 j.V;fcN Aa^jodl Aaj 5 (jjc. ji-i 

AajLvjoùS <j] jâUi Aaj&Iuia 4£>j£± (J j ■ W I ^jaLo (5 ) (..—iLaiII ^juiadl Q jSu t ÂjS 

Ç^jb J ^Jlftîl <jx*ikû 

./ =0 ÜuJJI Ji (S) s .^i /ji 

hy^V —O 1 — — Ij îo^-iitilj (S y «bLubilial) ÀbL*_ûll ^ Ithm /2 

dt m ) 

•(S) V 4*lj$ll A AXLI^Jk il .» v ^ 

. (£) 4iUaC. j£ja j^lc- AâJaAil (_£jiâ!l J&a 

4_IV Ai (S ) ** ü Ja& ^Sjjva 4S^pJl AjiiwbljjJ I AioUtAÎ! Aa. _jl c jjjî ^j^jlÜI ^uJaîl j C-J 

.Sjjx*«ail tlilc-^juail <Ula> fc£ÜA j v Aa-^judi 

.t^lSia.Vl (Jji) c3^ ^1$ & ïtlua. C = g j A-=^~ :<jî <j^Jj 

m 

, k Culisil A-oJâj jî 4 ■» M > 4 ^tSjUUùî! j ** V 

.m=19g t g =9,&N £g' ♦ ijr^ 
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2010 • ^jLaUual 

J& + jjâ pjje : ùùï* 


( J S& £>*a>fcîi ) 




fU* 03,5) îMiLüàJS® 

H 


spl~(aq) +2e~ = 2SO\-(aq ) 
2I~(aq) =2 e~+I 2 (aq) 


S&l (<*q)+2I (aq)=I 2 (aq) + 2SOi (aq) 


j cj 


•AJaLa-aÜ 

S-P^(aq) + 2 1~(aq) = /^a?; + 2SO^(aq) 


Sx 10 3 wo/ 

8 x 1 0” 2 

0 

0 

Ul£j! .£ 

8xl0” 3 -jc 

OC 

X 

0 

L 

1 

i.. . 

X 

X 


H 

1 

1 

O 

X 

00 

8x10 2 ~ 2 x j- 

x r 

x f 


*S^?g ( aq ) ^ujSjjaj :Aa~&11 ^Jc-UIaI! 

* =/ 17 2 “0,84m*>* : (jUJl a- 4 2 

V — li l Vgaîl îjUû' “<~J 

I 4 kirvlll ô Aà Aie. (Jjjé> i ^^>Ji : * -/j/2 ^ ^ 

v -&,3mmoLL~ l .min~ ï 


. ^>u i AjjoiLuV) ^àJl /! 


F e 


2[J 2 ]K 2xl3.10~ 3 xlO 




C' 

F £ = 26ntL 


1,0.10" 


: t =1,2 min AiiaJlt J V t 


h 


1.5 


0.75 


0.25 


* 1/2 = 


ln 2 


(ilü 03) : ^tÜÜ 

’IJCs -> + „jg /i -1 

: a. <■, ^.u>n, 


’k-^-^--0,023ans * 


t 


1/2 


10 „ -1 


X^7, 24x10” 5 


ra 
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(jm&U tj3û + cjU**aüj 





s! 


0.25 


0.25 

1.25 

2x0.25 


0.25 


0.25 

0.5 

0.25 

0.25 

0.25 


0.25 


{•jfc " ÂjL« JÜJÀ.Î j^aAÎl AjLa>. Vi ^-jlj 


AjI^VI j ■ ^ ' r - 


JJ^° 


Ae 


a t 


\ { 


a + - 


RC 


+ 


p 


RC R 

P = EC=Q max 


l CLiljûjJjil j\ 

dq \ E 

u r +u » -E <z> + q (t ) — — 

c R dt RC* R 

q(t)~Ae a ‘ /i_j 


— 0 • <l>j AjliJaliüll AlibtxJI j^>Jaü_y*j IL j 


1 i 

t a = — a 


1 


: Ala j 


t - RC 

t = 0=>/4+p = 0<=>>* =-p : A jiûLai 

^ = ~Q miix * û^j 


^0 = \c»C - ^«C M «C mox « 5F /t -4 

£ =-xl30xlÜ“ 6 x(5) 2 = 1,62x10 ’ 3 J 
2 

t — — /« 2 = 5, 4. 1 0~ 3 5 — 5, 4ms /< — » 
2 ' 


(Llis 03) jB à?>^ 


:^L*j£} 1 JjaJiü j’julal! jjc-Uüli Âiil*-4 ÂjIjS ~ 1 

CHfOOH(aq) +H 2 0(l) =CH£00~(aq) +Hp + (aq) 

: L*'. o l,-aJt (JciljûiS ^Jsuil f \~2 


SJjUuJl 

CHf-OQH(aq) +H 2 C)(t) =CH 2 COO~(aq ) + Hp + (aq) 


«0 

ôJÜJjj 

0 

0 

AjjlSaj] £ 

n 0 -x 

SoUJ^j 

X 

X 

ÂJ4I4J ^ 

«0 ~ x / 


*/ 
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^JsLu fjiîu + CA^JsLjj 4^%Jyà ^jk» : o-sL» jUjà .1 <lA s>.y\ 


4_ Ct*ll 


JAÙhA 


Si 


J ** 


01 


0.75 


01 


0.25 


0.25 


0.25 


0.25 


0.25 

0.25 

0.25 

0.25 

0.25 

0.25 




fSjjR -4^5 i - jLaja . j<+~i 

x f = [#30 + ] V =10 ~ pH y =10 -3>4 xl00xl0- 3 =3,98xlô“ 5 «o/ 


J / 

Xj ~ 4x10 ~ 5 moI 


• ( S ) JyS joli 4juâ (j* jisvlil! f& 

, «, :C 

J r 


X max C 


„ 3,98. 10~ 4 A rtt , r _, 

C = 0,0lmol.L 

0,039 


C =~=~^m=C.¥l' 


: 4 j|juli m A . K 11 ÂjojS 


V MV 


m - 0,01 x60x 0,1 = 60x 10 3 g - 60mg 


Qr 


[ cHfiOO -\[ ufi'l 


[CHfiOOH], 


Qrf ~ 


\CHfOO 




: _>wiS >...A.i.,ü> — 3 


: Sic. Jc-UÜI _>uiS, i_>Luia. 


[ch y o o h ] 


V 


H-p 


¥ 


[Cfipooff ] f = n ° y x f -C 

= 0,01 -4. ÎO -4 = 9,6.1 0~ 3 moi/ L 

Qrr JJ - ÆlÇ ^ o - 

J 9,6.i0~ 3 

Q.r 'tÙsÇLJWW 2 *?'' ^ 1,6.IQ- 5 : 4»iû» KijJa» 

rJ 1 -Xf ! -0,039 ' 

JjSjjjjJi j \~4 

^ XaJUAia - a ]! \\ ~~ ! JLuJail 

« jL^^b dil ~ 

■ 1 W ^ 3 ^ ^ — 

CH-fOOII(aq) +HO (aq ) =CHjCOO (aq) +H 2 0(l) /m 

: (" S ^ C 0 jjSjill «.jLiis. /.=. 

Cf* =C 4 ^ t =»C. J* 

ILLu . SÜaxJt < AÜ 1 .jbj c „ = ~- 10 ■ = Q ,01 wg /. X~ l 

/>// - pÀ" a =4,8 : jalSjll t «> . *»;> <LSj fz 


182 
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if/èeLt j ; iii* jLûàJ AjLa. 11 ^! ^-jU 


a^juii 




J** 


«ül^ Y \ \r~ 


JJ^> 


1.25 


0.75 


01 


0.25 

0.25 

0.25 

0.25 

0.25 


0.25 


0.25 

0.25 

0.25 

0.25 

0.25 


0.25 


J 0 = 0,24 A 
r ~ 10 ms 


E = (R + r) / =>■ r = — — 7? 

r = 7,5Q 

L 


( ia& 3 ) :u «*U 3 1 ù i ü^ ! 

- 1-1 

E 


=> L — t x (i? + r) 


jff 4” r 

L ~ 0,25# 


. /2 

-î 


£ = (i?-|-r)i+L 

E = (iî + r)Jf 

I 1 

T = — — 

iî +• r r 

2 _ I 0 

dt + r r ^ 


<i t 

dT 

R + r 


L 

di 

dt 


-h i — L 


O t, 4. 


aJjIxaB (3^ ^ 1 — ^ 


t ï 


1 — e 



JLîù 4al>Jalij]l Alilxyftîl ^ 

. A./burtlillli 

^.iLuJi I— 3 


(jUJi 5JbU-A ”Ljj 

L-ax 
L - 25x 


içr\ j>.uut^l 


L = (iü + r)r 

= r* 7* — 7,50 (^~l) Ajjji n> 4>11 4-aJâ]l 
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+ CiL^îaljj mJôli A^AjJ^â ^jÜ£> : aiU jluâ.i 


iuôUB 


zr*±. 


'j=-° 


( gpiUii £.>à>*iî ) 


jj 1 ^ 


1.5 
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0.25 
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(4Jaai 03,5 ) : diVi ÙaU^i 


2I~ (aq) = I 2 (aq) + 2e 
ff 2 û 2 (aq) + 2e- + 2H + (aq) = 2Hp(l) 
H 2 0 2 (aq) + 2r(aq) + 2H*(aq) = I 2 + 2H 2 0(l) 


f\~l 

(<+. j 


ilî IU4ÎI 

H 2 G 2 (aq) +2 1~{aq) + 1H\aq) ^l^aq) + 2// 2 0(/) , 


0 

4,5mmc>/ 

20mmol 

Sjâ* 

0 

*.À« 

| . c 

X 

4,5-x 

20 -2x 

// 

X 

// 

* c 

*/ 

4.5 -x. 

20-2x f 

// 

*/ 

// 


4 5 -~x 


20 - 2x n =0 =^x 


X 3 iax ~ 4, Srnmoî 
. = 1 Qmmol 

H 2 0 2 jA Ifix-oll (Jc-lïüaît <l«j 


I 2 J jjI! tJSLiü <_Jls 5 _jll julail ^iai >, 8jii n' —2 


[/,]Æ 

L 2j 2F 




: liai aJjLsl-o ^ya 3 

, nfsp^) r 1 ! 

m/ 2 )— 


cv K 


- 4 


. Jc-liull kt\+i l 2 jjSjj g\ i2uJ - î 

[I 2 ] f =22,4.10 ^mo/X"’ 

/ ~ 8 min I2 j^uJi i..jLui2k — l-j 

v JJh j 

£?/ 

0,7 m mol.L~' min' 1 


^uji ji<u fIM 

A/ " " d( 


Al 


^ n (H 2 0 2 ) dx 
v Hfi 2 “O* 
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+ ^.jJfe : éoU jLûâJ Aaa.3 j^lll 4-ila.VI ^13 


A«OOdl 


_£.r 


>*?-« 
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0.25 
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0.25 
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(Ub 03) ; CJ jÜB 

238 + x-241=>x“3 -1 - i 
92 « 94 - y => > j = 2 

“> + Jfe "'M 

2-95 j 2 » 241 


241 

94 


Pu jiî Jaunît A 3 Lia “A 

£, =c 1818,4743M?K E { -\^Zm p +(A—Z)m n ~m(P*f)Jc 2 

^4/77 ûfj^î iaj^A aSU» 


241 

95 


£/=1817 s 7197M<?F Ai. j £/ =[z.m p +(.4 -Z)^„ -m(^m)]c 2 

_ -7 nA+zMeV / ; ùj; jis JSi ijj» ÂSU* 

-^==7,5424^%. 


= 7,5455 MeF / , 
24 î /«wc/ 


nucl 


241 



95 '4lm c>û t jî jïU J& w Pu Sljj 
giuiï j ” 1 — 2 


lni|l = /(,) 


t [ans) 


A[t) - A 0 e~ M =>iiÜ = e” A/ 

A 

V0_ 


-Â - a :<i*j o{0 j ln 


V0 


-a/ 


In 

4, 

a] S ÂJjIajo 


-1/ 


r t/ =13,2cw.y 

/2 


îAia j 


A 

Z = 0,05 ans"' 

ln2 


4 


JJ 1 ^ 
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d^La j^Jj^\ 4-i^ij-*ul! aàa^\ 







(jJ&î + ÇjLui a Ljj '* Ajjü jaâ fr ; àjLa _jbaâ«l AjU-V) ^Ij 




_t-^* 
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01 
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(klïj 03) : <»J jji 

c, =Q,lmo!.r l i c. -1-1 

v v m y 

NH i (g)+H 2 0(i) = NH;(aq) + HO-(aq) - v 

: Jjùa. - 1-2 


ÂilaJl 


NH,(g)+Hp (l)~NHjaqy +HQ-(aq) } 

3ail0oj] • £ 

0 

0,1 K f 

O* 

t 

0 

0 

AJlSü} . c 

X 

0,11/ -x 

a 

X 

X 


*/ 

0 

1 

H 

x / 

x j | 

i 


[HO-] 


X raax ~ 0 , 1^5 *— 1 

« io "** = io " n ‘ ! = 7 , 9 . io -' W . r l 
Ae ^ 10' 14 

1 / 


[/f/r] 7,9.10 


^ = 1 , 26,10 3 mol .L 


“1 


x, =[Mr]F, , x, = 1,26 x10~ 3 F, 




.(^Ü jxu) *Ut ^ US J&tÈy V JJLÜB 

F. = - 10/nA lOmZ i&u* <^u <k-J ^ jih -1-3 

c . 

. jU*J! JUàJ ^WLalt pLJU ij-ûSù 50 ntL l$Tt*.u» 

[// ? 0 + ] = 10" p " =10- !0 ’ 8 =l,6.10“ n mo/.Z _! - ^ 




Ae 


10 ' 


•!4 


^rr ^ 0,625. 10- 3 mol, L~ 




^= 3 , 1 % 


[«,£>*] 1 , 6 . 10 -" 

„, x, |n [/«?->, _ [/fO~] 

^«la C 2 ^ 2 ^2 

NH 4 ~ j HO jJS2a frUâlj jjkû ÂloaJ! j Ty “Uj 5 (j* jUji jolUl AjIac. — 

“ 4 ! 

[A^>] ! 


p H ~pK a +log 
pK at ~pH~ log 



[ JW /] ! 

1^.1 

[AW/] 

„ , . , . 9,87. 10' 2 

pK =11,1 -log— t~t = 9,2 

y ° l 1,26.1 0‘ 3 

K = 10 -p^i _ 6 , 3 . 10' 10 
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oliUJ j oÜU«i*^Ü jll ûljjjJl 

2011 j'j* 


î-*Ajt ai>i V'J^ 1 


a-jjdi »ji ijj 
ybh n ji«*ii ùu<s*i 

^J» 3 f : uaJI 

r >ll :SiL. $ jl^l 

:ÿ-LiJLiJI ÔJxgiàgûJI aûI jLüu yl ^jIjjIujJI lj k 

(ak2j20)tjiîh^iii 

Q 3 JJüIu V^k'ik Jà\ 139 X e 3 3 9 gSV 2 9 3 2 5 [/ j^A\ &\^ j ^ a uu \ ^<£\}ûl\ ^1 — ^ai\^ Va^kAW 

. l n 

aSILÎI 0 

^ E ( ü£^p — \ — 1 

^k\ia & Juc- iacA — la 

* 2 92^ ^>3^ J^A\ b\ ^ J^ûÜ\ XiAjlA la&N — \ - 2 
’AAjal Ajû\,i ^ ^la ^glhAuu ^-\iu 0\ ^lc- ij^uaAN ^Aü\ la^u — la 

.A E 3 3 A E 2 3 AE ] MeV -3 

• 2 ^U (ja 1 g JkSA £p & jjsu^lN XAlal\ J\ikA Aÿ^Sa umà\ — \ -4 

% jj^aIN ^A\ial\ j^su A-u* ij\ i J&> — ^ 

^ ( 13 4 9 Xe ) = 8, 34 MeV/ nucléon \ ( 2 £ü ) = 1,62 MeV/ nucléon -. cAjam A 

=6, 02xl0 23 mor 1 s 1M<?V = 1, 6xl0“ 13 / s ^(%Sr) = 8, 62 MeV /nucléon 

A 

(la & 04 ) s yj&l 

\4jSül\ XIAjIaIN ^p\ÀüAA ^JlftAA ^jAjbAjS ^ ç\a!\ ^ CH jCOOH (^Ua\ 

CHfOOH(oq) + H 2 0(£) = CHfOO~(oq) + H 3 0 + (oq) 

C 0 =1, 0x10 2 mol.L _1 (jîNüiiN J^A\ & j&ji i^'AN 25°C J 

• a = l, 6 xl 0“ 2 S.m " 1 

. ^jk ^SJuoxaIN (jAau\| CAjAa^N — 1 

• ^// 3 0 + (ag)J 3 C 0 X (jÂ Via£1\ Cia\!â s Jjs. i_ûî\ -2 

i ftVrtA JuiA ^jX^aA 4jp CAj&\^\ 3 ^jI^aA JÜ\ àA <^à^A ^ ^ 4jp & JuaA ^j*l\ ^uA\ Jasa — 3 

i =n 

g(^ ) = ^ À ; [#. ] :<i-pâSa ^VlaW ^ *i ^\ ^1A\ <kjg\ A Jh\ 

i =1 

.^çUil yAA A<vVA\ (.(^uoA\ (^^\%a\\ g(/ l ) ^Jp^i\ ^ ^a\ % A\ "& Ju*i\ ujüL\ 

.cIaA^A ^p\alA\ ^ikÂl ^ 3 ^ "^yiuN — 4 



1-lMI 


iiyai j <^©Li 03 :îal! 
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A AvaftXN jjN^a Al& A^VvaW & AâN ^lftl\ ^ n\,)A^\\ A\ jH\ v ftVAaX ^A^a1\ j£\ jA\ v. u ^\ — \ ~5 

. K (jj\ Cu\u V. \*. U^k\ — v_i 

^.^uluU \Aj* . Ty 

. X n+ =35,9xlO" 3 5.m 2 .mo /" 1 s 1 =4,10xl0' 3 5.m 2 .wo /" 1 -.cj^ 

(fal2j04)îàJliîl(3j>fcül 

R = 4 Çï (^à (_jk V^àu^LU ^jj&À C \ ■ 11 ^Â^la i^\ qa . E = ÔV viiii y$i £ aaÂ VAS Cna, ■'“■ C \ ■ " ^ 4 fcS a 

& j\A ViVi^A ^u*j\ — 1 

^pvklA 3 (^AXluU (JA^\ ^,W>a\\ (^j)û (JlA Uç [t ) JA 3 ^\ ^AIaI “2 

% j\ A <jk Ja^^N ^ -A 

\<^X\ 1 À\ ^xÀaa\\ ^lu (^aù 3 t — 0 ms ^ViVï \\ <jk ^ÿàù 

. T <ja j^\ Ciia Xj^k \ju\ju ^ 

. C ^iüSj^N Àjuji uu^\ —A 

• W c (t ) (jSaj^lN JA 3 Ü Ajula\iül\ v_uS\ vCa\ Ja3^\ ^a^ j^\k ^nVfn — \ ~3 

Aj^aaju v j\V^ <J£u\a A y OC u c [t ) = A e~ at & Ju*l\ (^iu ^kAjaAN ^ A 3 AV\W XI^jlaW — v-a 


t (ms) 

0 

10 

20 

30 

40 

60 

80 

100 

120 

u c (V) 

6, 00 

4,91 

4,02 

3,21 

2,69 

1,81 

1,21 

0,81 

0,54 


.(âlÀâN Xkj 3 J-A\^âkj\ yAajAAAA^kj 3 ^ u c —f (t) ^INiSi &aa!\ ^\aA\ ^Wn a W 


(hlZ 04 )tpjjJlùj*jJl 

2002 jv&S* 28 ^yjÿl* ç-\^ûil\ ^*j\ <*m s =90 kg K&L Ca\a\>nVu^\ aa*1a ^gsA.XVi^N jAk (Alsatl) 1 cAj-uiX 

•T =98 min & 3 ^aa < 3^3 ii 3 ^ 33 ^ y^ 4 *-* 3 j^ ç>\ +Xk\\ <xV>va <ja 

.WAIa Xju^ja Juià <C&j^. A^u\ jA — 1 

.à&^p. 3 Q^Ji\ JAâl\ ^j5k\ — \ 

• (j^i\ (j^Xkl\ (j^u JLA — y-* 


^ h ^\&j\ ^ y3>^ ^3 (JaJiX (Alsatl) 1 cA^N jasIN ^\ -2 

. jAâXl ^■uj.ùIXu q^JIN v-iA^. & ^a — \ 

./? r 3 /î y G y m s y M T *.^ÜAa ( jg>\,XV>^ v j\ jAâll G^Ji\ y-^A^ *i 3k & js^\ *i J^*AN y-j^\ — v 

1 = J — ‘.(^ü\ (ja ^ *^uj\Aa 1\ Ls g»\,XVa^/a v j\ jaÜ\ ^ *i JuC- (^\ vja3^A ^^slu — _^ 

M r 

. r - R r +h 

. r y G yM r *.^ÜAa y-LiS\ 3 T 33^ ^ 

.(jûji\ ^ (Alsatl) ( jg>\,\V>^ v i\ jAâl\ ^3^ /ï ^VkÀjiN y- ^ al\ — 

s M t =6x10 24 kg G =6,67xlO“ 11 S/*^^\ ^ c^-aU^N 

.7? r =6, 38xl0 3 Z:m ukûl 


7 ja 2 




( 04 ) : jjyüJI 

^ 3 Aa*^A 1 \ CAj-^^aiN Vi A VVfi 3 r^j^IN j^Vvi (jk (^a*Aua I W *JV U< ^ j £^3 jli^l\ 11 ^ 3 ja ^\\a aa ju 

. j ^nfVN 

\AjAA\ AaAaaj£1\ XIAjlaSa ^1iua 1\ ^»\i£V\ 3^3 \ja\^ ^ry o4j\ ç\j^\ A^Vn 

2 H 2 0 2 {aq) = 2 H 2 0(t) + 0 2 {g) 

. ^uoA\ ^ 3 ^V\ AAj^ 0\ A jsmkül\ ^VasH\ a »/vs ^jk ^s» ^ jk\ 

*.A»AVA\ 3 AjiAN ^IjuÀA <jk iuiJiN ^£3 

ç.\jA\ (> IL 10V ^gl^-ulN ç-XaN^As» ajaINa^^Ia 5 0 ç»Va!\ (^a 500 mL Je- 33^1 &j 3 j\k — 

*^m = 22, 4 L/ mo/ *.^ja 1 \ (. (jua\^\\ <^k (j^^\4j\ ^ul j\£» <^a 10 L 3324 

*. CaV^V^ j\\ — 

. 250 mL <*. 200 mL <*. 100 mL s 50 mL vAajVs» c£V^j*» • 

. qaa 3 10mL s 5 mL s 1 mL *.Aaj\js» cAa^Va • 

. 50 mL 'XÇauM. AajIa Ua*j> • 

.250 mL *.<Csua jim • 

.C / = 2,0xl0 -3 mol.U 1 CAjflUAjAN ^Ja 1 \ b jSj Vu^ jaIû^a ^JAjAGjAN CAaAAAJA - 6 ^JÂ - 

jaL. ç-Va — 

.98% j^jaIN Cia^£ 1 \ JÛA*> fcjJjM — 

.^a\^ — 

*. Ja \ju ^VàlN ^1 a 4 ( A , B , C , D ) & jpuAA cAs» ja%a ^ j\ "kiÀ^lAN ^jaiA kVAii\ ^k 

.& ja 40 5 0 ^jV^aW (^a Aaaê» ^aAaàa J 200 mL 5 ^^^a jw-^V :ïjî 

. s j uXVV Wj^a ^ j^jajja - 1 

tv4i\ ç\a 1 \ ASk!^ ^\iül\ j^ ijAuN — 2 

.5 ^jWaW Jja 1 \ j£jV\ ^uAa\ . S 0 Jja 1 \ j£jV\ Umû1\ -3 

^J Jî^A\ lA^2kl\ ,lj\ jA Jfc» 3 jÀ^A ikjV^A (JA \,\ V*,A VaV^ A«À\ Vi Jüolûl 3 l S (^jV^aW JA Vav^ Ai- JA^A (^ : Lulj 

*.^\a 


D 

C 

B 

A 

A£. ja^aW jaj 

2 

0 

5 

1 

(mL) ÜV»lAAk\ 

48 

50 

45 

49 

H 2 0 2 (mL ) 

50 

50 

50 

50 

( mL ) (j^\àül\ k^3k\ ^ 


<OsLo;^\ Va ^.iûA*A^\ J3^ Va — 1 

ç-Va1\ ^ 3 V^a j^VàAN C jlc-\iü\\ ja 10 mL & j\Üa \ a^^ ^W^a ^oaaj Ca\^^\ ^ ^ 3 a\a ^ kkVl -2 

Cu j£l\ (jâA^ ja Ca\ jak A/^a^aW CAjoua jà (kj^^A.^ & jAjuA\ 4 , VaS» Al 3 j^a 3 ^ V^\\ 3 ^ Jul\ 

v * ^ VV\\ 3 ^jVA ç.Va!\ ^\a 3 lAA ja (ja jpA\ Va 
.^ 2 — 0 ^^ A»AViA\ CAAaAaW ^aj^^jAxaIN CA Vas ^ Afttu — 3 
.A^ja^a (^a j^\AA\ j\aA\ — \ 

. jAjuAN S ^jV^A\ (^jaIN j^jV\ Cîh^ Cy^ — ^ 
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■ S () aW ^yl\ j&ÿlN »\ 

T& yj Ijifi- ^ ■ ■■ » ^ \-A ^Â^SÛA V^A\ ^ 



2 -J^Jl 

(Ml 20 ) 5 (ÿùJÜl ££Mtyfcl 


(b & 04 ) : j/tfl jjjAjJI 

Aiàaü\ ^ ^j*À i .C 2 H 2 0 4 ( aq ) dAuiiJiN 3 Cr 2 0 2 ( aq ) Ca\a,sj^\ ij\ yi» ijy tiyjlN jyiai yl 

a j£ÿ (lK + ( aq )+Cr 2 0 2 ~ ( aq )) ^yJâyAN CiXa^j^ V x = 40 mL Vaa^. t = Os 

■ C 2 * j£j* l üAVuil jiN qûaa ô* V 2 = 60 mL ^a. C, = 0, 2 mol.L~ l 

Cr 2 0 2 ~ (aq)/ Cr 3+ (aq) y C0 2 (04 )/C 2 H 2 0 4 (aq ) -Aj* &Ü& <> Ci^J^ ^ VA " 1 

.CL^ÀàIN ^v\\\ ^1a1a 1\ — &^i&\ ^Aü\ ££> *i^su^\ ^A^\jla1\ ^jüS\ — \ 



.^Aü\ jju u\ — ^ 

(^ViÀ\ ^1 — $îju —2 

- Cy^j?^ Cr 3+ (aq ) *a:La 
'C^jA ô* àaj\ 
AiàallN Cr 3+ (aq ) àjyi» (^mûX&ju»— \ 

.£ = 20 mm 

• -V f —u 

. ty 2 I^JlA ‘ ° ■ ai* |^A j —A 
. w a-\ i y~-\V*> A\ ^c, \j^ ^yjï\ Joâ&Vj — \ — 3 


• C 2 i MVuil jiN ÿaAa. ^yA ÿ£yA iay\ - y> 



L,r 

fYYY\_ 


2 -JLiIl 


(latiü 04 ) : ^j&l 

^2— ^> hN( h'AN ( jl& 4 j2^jS\ ^c. s J\i ^yaÂ 

.cJa yy A y - 
. r \^a^a 3 L V£ÿ\'à Vxiu»^ - 
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(fel204)tâtâNjj>t2}l 

B Ci* 0,5 mol A (jfûAa. 0, 5 mol ^>4 E CA^Aaa ^_jAa*l\ ^ 'oftNN ^ÿl\ 

. 1 00 °C <4± *uj\ ^Va ^ ^julaa 3 & luu ^a JuÀ^\ aaj±a\ ^ ^ ja!\ Caaj£l\ (jruvs <ja Ca\ 

?AWu\\ aÀ^ûà ^OAA J^l\ 4jflU*A \j* 3 E (ja\-!A^l\ An uVi \a — \ ~ 1 

A.a^aa ^ ^a (.5 3 A <jA Al^âkâlN aLâa Aaîuj^lN Akwa\\ aa&\ — aa 

CjAaAN i^j^aW ^ ja\\ Cu j£l\ (Jûa^ 3 & j\ jaA\ ja ^ jpu \j* — 

. ^^al\ \^1 «^IaIaIN ^Aial\ (jp- & jaa!\ A s\\ AI^jlaIN ajaS\ — 2 
. (j^\ ja!\ K ^JbAj£l\ jj\ j!A\ aaa\a luja\ ^-\ia^ ^ÜlA\ \àjaaA 0 A — 3 

.A (JÛA^ 1 \ (^ 0,1 mol 1 ft wV\ ^aViAJ^lN ùj\j!À\ £a^^ ia£. ~4 

. (^& ^À)Aa\* A v\\ v av<A\ A\ aO\ j^SLU &\^a\ ^g\ — \ 

A n\,)A\^W A,\av\\ jj\ j!A\ AS^ ^^a àa& ^ajAÜ ^jaIN aa£ji\ — aa 

(iaii04):jji > n w) j > aji 

‘.A^IaIaIN AIÀjlaIN R a ^Skaa ^aja .^àa j\i. 222 R n ,>“*-» 

yRa -» 2 HRh + \He 

S j yi\\ ç\xuîi\ ^(a \jv — \ — 1 

• A 3 Z ô* 0 £ i^iN - ^ 

.11 aJA\ (}j£l\ ai ^.^1 J& \ _>4*-A 2 ggi?fl! a\ >A Am (jü^N o^V'W >. ju\\ — \ —2 

,4k\ia — ^\£A\ i^p jaû JA\ a mA\ Ajui*a\ la&\ — u 

'. 27, 36xl0 -11 J *jai' \ 222 Rn j a\ ÿl H XkAa “iuaA ^ Juû&Vi - 3 

.*\ >a E t ^\ 4kAa a> - \ 

. 2 HRo s\>i Am <ji^N ^ 

• 222 Rn (j^AJkN a\ ÿl ^AijùSa \ ^IaÂ ^jüui\ fi i.4iÿ i^A ^aaj^N 4k\la ^ 

^\aa\ \ qa jv-imA cî^&xîü cia^â |V * ^ ^axIwu c^s>'Aa\ J —4 

2 9 3 2 5 C7 + > HSr + ™Xe + 3 > -.AAiWiu 

• ikiîiN i>\Üa^-\ 

•(•/) 3 MeV A\a a jAa \üa Ç-N^ i^)A a jjajA\ 4^Aal\ uuiÀ — v_ i 

1 MeV =l,6xl0 -13 / . c =3xl0 8 m.s~ l , 1 u =1,66x1 0 -27 kg \ 

m{U) = 234, 994m , m (Sr) = 93, 894 u . m {Xe ) = 138, 889 u «. m {Rn) = 221,970 u 

■ m (Ra) = 225,977 m t m ( //? ) = 1,007 u t m (Jn) = 1,009 m t 


(blüj 04 ) : ^jjj^üJI jjj^dLtl 

^aa\^aa\ *£> y** ç.\ ^ \al^\Jà <\^Üoa <\a^ ia^Lo; ^a\jà <^alÀ^a { J& Aa^JiN ^JÀl\ AfouVi*\\ ^ ç.\aa\ 

.A-ia^j ^âajjaa iû^^L-AN 3 V () =0 I7Î .S 1 

m — 3 g *. cAaJaxalN 


P œr = 1, 3 kg.rn 3 »\^A A AïAA s r = 1,5 cm 


g =9,8 m.s 2 l . f =kv 2 A\SAiM\ a ^ S y =Aj tr ;5 
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ja (^k ja (j^ & ja ja!\ J^l\ £ jâl\ (^1 a — 1 

A AxV\VA\ A1 Àjla1\ aa&N iO^iûC- ^ ja ^£> qIj^I ( j3ü\ (j^CâlN (JIjIslu j (.\AAt- & j£sù i.ua\Àa ^ua\ jA ^.ja Jul^u — 2 

.^S» j» rtW 


(JpLlA\ ^C- ^J^A2k\\ (JA Vm^A ^OâJV J1À A WftTA a\\ j J^\ iûA ji J ^Sj^ AjiaGaa <Ua^J \ J1a\S l* — 3 

\4-(ÿA^ v =/ (t ) $a = h(t) 

,^£. £>a^\ 4iiAA a (t ) ^Jua^\ jjku Çjwp^aNN £\ — \ 

. V ( 4uA2ki\ à& juA\ \ja\ja AA^ — la 

. k SSiS^S (^a\xa *vAA^ Ua^\ . V £ = ( m — P air V ) • C^ — 




**-* -f - ivi ^ 
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jjiaUc 




0,75 



CH 3 COOH (aq) + h 2 o m = H 3 o; q) + ch 3 coo m 

4 JUJI 


n(mol) saUi ôU 


t = o 

0 

n o = C 0 -V 0 

n 

0 

0 

t 

X 

=3 

0 

1 

X 

X 

X 

t, 

Xf 

=3 

0 

1 

JX 


x, 

X, 


0,25 

0,25 

0,50 

0,25 

0,25 

0,50 

0,50 


H 3°M 


CHX 007 , 

3 (aq) 


72 uLr>U JÜI _î _5 

MO 


f ^H 3 0 + + \)H 3 COCr 

= 4 x 1 0 -4 mol.L -1 


CH 3 COOH (aq) 


— C n 


CH 3 COO- aq) 


= 9 , 6 x 1 0 ' 3 mol.L 


I -1 


K = 1 , 67 x 10 


T f = 4% 


T =^ = 
L f 


: K LüÙ\ üLi^ _ U 
: T f uL^ 


= 0,04 

^max w 0 

.t âk*^ 4_Lo 3 


Ky >- 


0,50 



(iaüu 04) : uJÛJ' 

: Jjjilï! Sjl: bkkt .1 

: .12 

(JSUJ! ) g^ill J* 


:U C =f(t) ÙWI^-U 


1,00 


►t(ms) 

(jfcï q ) . T I UÜ Ü - ^ 

t = 50 ms Jjsü t = 0 J-Lc. 

,x = 50 ms ifi^u 0 , 37 E i^- jji ak^üi ^5^0,1 ^ 

[48 - 52 ] (ms) juai ^ ^1 jjx :AH?)U 
: C AAtSUl iim U La» — J 


0,50 

0,50 

0,25 

0,25 


C = — = 12,5 |jF 
R 


t = RC 

:U c (t) JÏUlûlüîlïÜjUil -Î- 3 

^^ + ^ u C ( t ) = ° <= u c (t) + u R (t) = 0 

a = — — = — = 20 S -1 : a « A ûü" - -h 

RC x 

u c ( 0 ) = E = A = 6 V ùLi t = 0 a 


ÏLdiUll 


0,25 

0,25 

0,25 

0,50 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,50 

0,50 


0,50 

0,25 

0,25 

0,25 

0,50 


J$5t) fyâçi I 

(hLü 04) : JjÜI 

:E kjjJI diUa _L 1 

L^ij^SLa 9j 4 a^L«JI ûjJJI L_cj j_2j AJâllaJ! ^ 

'1 w LçJ 4_âUa ; ûi ,4 A^Lxxl)1 j 4 J qj * L I 


E, = Am.c = 


Zm p +(A-Z)m n -m(*X)’ 


.c 


— — :4Jjj JSJkjyiiâll» JJ 

A 

oik^jvi^iM .12 

^U+’n^Sr + ^Xe + S’n 

jLLa-Zîül lZj'Xc.LûJ 4 JL*_üJ»I lIî Lj^j^LüJ I :gl((il«i 1 Jélâlil -U 

. 4 _dlÂ 4 _> jJLJl 3 4 _J Yl t-_û_c. Lfiilj IlASIæ 3 I 

: MeV ^ AE j AE 2 t AE 1 jrf5ÊuU^.3 

AE = Am.c 2 :o> («i*j 

AE,=E,( 2 |U) = ^( 1 IU)xA 

= 7 , 62 x 235 = 1790,70 MeV 
AE 2 = -E, ( «Sr ) - E, ( ■ Z Xe) = - 1 969,54 MeV 
AE = AE 1 + AE 2 = - 1 78,84 MeV 

: ^92 U > 1g 0 iâlîaîl .14 

N ( 2 92 U ) = ^ xN A =25,6x- | 0 20 Noyaux 


5I3J 1 


si^ 25 , 6 x 10 


20 


E lib = |AE| = 178,84 MeV 
-> E = 4 , 58 x 1 0 23 MeV 
= 7 , 32 x 1 0 10 J 

.(4_jxLsi-a)]) 4JLU3 \j£y> 4JIU :4JiDI J _u 

(ialâj 04) : 

: ( ^/^Ü) uLüLuil .1 

(CH 3 COOH (aq| /CH 3 COO (aq) ) , (H 3 0* aq) /H 2 0 ((1 ) 

: K SjUfi —2 


K = - 


KO; 


3 (aq) 


X 

Jf L 


CH 3 COO- aq) 


Jf 


CH 3 COOH (aq) 


Jf 


HsOîaq) 


CH 3 COO- aq) 


CH 3 COOH (aq) 


K = 


H 3 0 faq) 


Jf 


C 0 - 


CH 3 COO- aq) 


H ,0 


3 (aq) 


Jf 


:a(t) ÏULâüJI —3 


a 


0)=v 

= K 3 CX +l 


H 3 0 A 


+ X 


CHoCOCT 


CHoCOO" 




CH 3 COO-, q) 


0,25 

0,25 

0,75 

0,25 

0,25 

0,25 

0,25 

0,25 

0,75 

0,50 

0,50 

0,25 

0,50 

0,50 

0,25 

0,25 


. (JjJljcJU ^ Ja_Lxo^JI 4_^üL^tL« ; 

. J-clllil jj U " (_èlnjl ! JLd^ll J *Ul 4âLdi jA jtfjJfcl I -2 

:üÛLül JÜJbJ .13 


(4) 

(3) 

(2) 

O) 

jUJI 

B 

D 

A 

C 



:S 0 i S JjjSjJ u 

C = 5x(4x10“ 3 ) = 2x 10“ 2 mol.L -1 r^jJi ^ 
C 0 = 40C = 40x(2x10“ 3 ) = 0,8 mol.L- 1 

. (j-o LuaJ I J ç.LLaj>l OjJL> fj 4lbll^ïa 

yjÛII £$ià$il 

(i»üi 04 ) : j/îtl jjjlül 
: J^eiU IjW! 11 

Cr 2°7"(aq) + 1 4H -' + 6e " = 2C ^ + 7 HoO 


(aq) 


(aq) 


2^(e) 


3x 


C 2 H 2 0 4 ( aq ) - 2C0 2 ^ aq j + 2Hj aq j + 2e 


3C 2 H 2 0 4 + Cr 2 0 2 " + 8H + = 6C0 2 + 2Cr 3+ + 7H 2 0 



3C 2 H 2 0 4 + Cr 2 0 2 ' + 8H + = 6C0 2 + 2Cr 3+ + 7H 2 0 

2ÜUJI 

n(mol) sjUi ûL4 

O 

II 

H — ' 

n 2 = C 2 .V 2 

n,=C r V, 

n 

tfi 

0 

0 

n 

!« 

t 

=3 

r\) 

1 

GO 

X 

n 1 -x 

6x 

2x 

t, 

n 2 -3x f 

n i-x f 

6x f 

>< 

C\J 


: Cr^ o) J 5 Uj *àAjàié _L2 

dn(Cr, 3 \) 

v(t) = — - = 3,5x10" 5 mol.min" 1 :oLcJi<y> 

dt 

[3 - 4](x10" 5 mol.min" 1 ) juii j+jl- 

: x f jUiUl-u 
x f =2x10" 3 mol <= 2x f = 4x1 0" 3 mol 

: t y JfilâXll uhaj 


,t 1/2 =5,5 min :ùU 


X — — :J>! tjA 


:JAll j£ldâl 13 

X max = x f =2x1 O" 3 mol : f b JxUiJIjLüL 
(jl« jtUi» ^ Cr 2 0 2 ") x max = = 8 mmol * x f 

. (C 2 H 2 0 4 ) dxîl^Vl Jjd\ JêIaÛI ' d < I ç. ^ 

:^LJL*SVl Jaaï J jiM jaSjJ — u 


3x n 


Q _ w ''max 


V. 


= 0,1 mol.L 


-i 


E 

+ . 


1 



IVI / 


R 


(Jaüü04) îyjdJI jjjüJI 
]a JjJI 11 

(jsui) :tf mi ii>4vi 


L,r 




Yi 


0,25 

0,25 

0,25 

0,50 

0,50 

0,25 

0,25 

0,50 

0,50 

0,50 

0,25 


0,25 

0,25 

0,25 


0,75 


0,25 

0,25 

0,25 


(J»l2i04) : JjljJI jjjUJI 
:j?>lU-1 

(ju-o Sj-oLsLU jjUc-o 4j^!j jyi J5LAL j (jisjVl :AâJ jjü 

.ï\y a 11 4_LjLj 

Lj Ùl? ^.kûl. «il iyiliJI >LS j$il2-u 

\ ♦ 4JüQj! iZj L> L^L-3 

\ 

\ V (jsui) : F t/ S^Illûül2 

/S " 

= m s .M T ; p 

/ (R T +h) /s 
\ 

: ùjLù ja iJOSlàJI 

X^ext = m S -à 
w 2 

F* = m s .a n = m s . 



G.M t 

yR T +h 


R T +h 

|G.M t 


!4 Jujj 


^L?cj I yoj ^ 

I r 3 

T = 2 71, 1 : AJjUâ 

i h - -ô 


(G.M t 


h = ,|^_R T ^ T 2 = 4n 2 r3 


471 

h = 670,57 km 


G.M t 


— = — = 40 

G V 0 

V 0 =5 mL 


(faQ04)SyJJ>^l ( jjjlUI 

: S J^Jbell jnllt :Vjî 

JjSjJiJjJI -1 

! J_J c_jL-tvJ> 


:4_Lo j 


^ 5 mL JL>b) + ^UiTditl uljAl 

Ç.LU (. q ^ ^< 0 1 200 mL Sq (Jj-LsJLi 

(^j^LslLo (Jj) 4;^i ^eJLl Jaj> ^l> ji-^ fll.1 

: (frJj.fl.LM .2 


4JoLslU 

2H 2 0 2 ( aq ) - 2H 2 0^ + 0 2 j g j 

4JUJ! 


n(mol) sjUi ùU 

t = o 

0 

> 

ü 

u 

o 

C 

_o- 

n 

ifl 

0 

t 

X 

X 

CM 

1 

o 

C 

X 

t f 

Xf 

x" 

CM 

1 

o 

C 

X, 


: S Q J^^I^SjUI.3 


Cn = no ^ H , 2Q2 ^ = 0,892 moLL' 1 


V n 


C = — = 2,23x1 0" 2 mol.L 1 
40 


: S JblMUçtjtljdftÜI 


:LüÜ 

. JxLüîl Sy* -1 



0,25 

0,25 

0,50 


0,25 

0,50 

0,50 

0,50 

0,50 

0,25 

0,25 

0,50 

0,25 

0,25 

0,25 

0,75 


il = 67% J J^l 

2no. = l 
3 3 


2n 0 1 . 

X, = — ^ = — mol :<u* j 


Q . =K = ■ 


1 

v3y 


2 3 


= 4 


:Jh)L 


: Â lt rt JJ 4^— I —4 

1 ~ Ai c. 1 à 7 1, 1 Jj> I SaL} (J* à J ûj'U-üVl Jc.LûJ ôLj&jI J 4_L«J5eJI J^^"" 

(Q ri < K K 4 JjIïUj Q ri — 2,57 sjj^j Q ri 

: 4U*U Ju J aJI éÜ£ gj> *ü ^Jjil yuSJÜI — y 


JtUil! 

0 s22_CJ> + JjJ5t£” — + ç.L<J 


0,27 

0,17 

0,33 

0,33 


0,27-x 

0,17- x 

0,33 + x 

0,33 + x 


4j-d ^ K — ■ 


(0,33 + x) 


= 4 


(0,27-x)(0,17-x) 
(x 2 ^ jsji) x 2 = 0,027 mol . x 1 = 0,77 mol 




JLu)\ 

*.La 

0,234 mol 

0,134 mol 

0,366 mol 

0,366 mol 


(J»Uu04) : JjIjJI 


zRa -4 


222 


86 Rn + 2 He 


(X £_L*J«J ImJ — I —1 

A = 226 j Z = 88 — u 
:Am uL^-l -2 

Am = 1,881 u 

:4ÏUa — 4 ) 1 S jâl&tl ÜMc — u 

E = m.c 2 

: E e JaJjJ! 4ÏUa — I —3 

^ 4_îj)J_*JU Jl£ J-^f ûjÂ SIjJlÎ L^_c_}J_ûj 4_âLLaJI 

ciLuiLoJ 4-3 LLs 4_x£'Lt<iJI 

Am = 3,04x10 -27 kg = 1,856 u -u 

:~4ijj JSÎ kl^l 4Jlk 

J£" dJLoUi 4_âil3 ^ 

^ = 0,077x1 0 2 = 7,7 MeV / nucléon 
A 

: jII&mjVI JéÜj — î —4 

4_<Llû_> 4^U * a (jjj^LüLj 4_L_û_l]l a! jjj. û . jl J_cLiJ jjfc 

. lIj lijjLü ^5 4_3 LLs LüLmü 

'ilâLhJI üL^ — u 

Am = |mj -m f | = 0,1924 u = 0,32x1 0 -27 kg 
E lib = Am.c 2 = 2,87x1 0 -11 J = 179,28 MeV 


0,50 


0,50 

0,25 

0,25 

0,25 


0,25 


0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,50 

0,25 

0,50 

0,50 


,U b ( 4J jusUi : Y 1 Ji-jdl • 

jÿ i , ^ ^ ' i jü u R ( t ( •) *~c > ^ wLû Uo ! Y. 2 i u _iX i ® 


INV 


Ur (t) Jl«j : (l) JæÜ.1 — U 

u R (0) = 0 < t = 0 

• U b (0) ^ 0 u b (t) j^kï Jkj : (2) 

:i(t) J idtàliil 4J:WI . i -2 

u R (t) + u b (t) = E 

u b ( t ) = L ^p + ri ( t ) ^ u R (t) = Ri(t) : ^ 

di(t) R + r x E 

dt L w L 

di(t) A ., . _ 

— ^ + Ai(t) = B :jskui o* j* j 

dt 

: B j A j» JS SjUê — y 
R + r 


B = U ' 


A = 




g 

i(t) = — (l — e“ At ) jî j a 

A 

di(t) n 

:dL — — = 0 ■ 

dt 

j) jUïtl SJLÊ uUp- - 


B = B = 0 + B.e At 


— R-lo 


l 0 = 0,1 A 

iLjXcT (E :|WÂtluLi^.. 

E = 10 + 2 = 12V u R +u b =E ifojijji j»ikiii , 


r = 20Q <= u b =r.l 0 


(^ui t = 10 ms 

L = x(R + r) = 1,2H 


L 


T = 


E (l| = ^-LIq = 6x10" 3 J 


R + 

ïüuwyi J& uL^- - 


il 

HCOOCH 2 CH 3 


(b\2j 04) : üJÛJI 

: E ^U^îlt^t-i-1 
J B j A > JS) .jtf — u 



<Stinfltil UhaJ .jû 

uS^il 


HCOOH 

A 

(JjjLLjVI 

CH 3 CH 2 OH 

B 


.J-tUijl JJ i UÜJ^S)I 

! ^fr JL frU) — 2 

HCOOH + CH 3 CH 2 OH = HCOOCH 2 CH 3 + H 2 0 

(...) JjJ^-3 

JjJL> tjfA 


K 


[ester] f .[eau] ( 


[acide], .[alcool], (0,5 -x f ) 2 


(iaÜL) 04) 

^$£îl JjlUj — 1 

: (t — 0) 4 jI J_j 4lâj? ci 


2ÜL >jX\ JMi* 


Ifuljljl ^Uâ_ÜI 4 _L>^<j (J^-> 




P + f + 7i = m.à G <= £F ext =m.â G 
4j>jJU Jj_âUJ( Jal 5 -u^Ij 

m.g-k.v 2 - Pair V.g = m.a G 


\f k 2 f p air ^| ( Pair- V ^ 

— i — . v = g 1--^ =g 1--^ — 
t m y P J y m J 

U V = f (t) a^l J1<U : (l) jLuJI — t— 3 

v 0 = 0 m.s -1 

j-Lt <j^î cl — h(t) ^jLwülÎI jjU~ • (2^ (jLuJÎ 


8 m.s“ 


-( m -p a ir- v ) 


a 0 =10 m.s 2 

♦ (l) ûW^ Ô* ^ 

üillSyL^Vl Ja\x*-^ 

= r( m -Pair- V ) 


4 

= — 7ir 3 = 14,1 3x1 0“ 6 m 3 
k = 4, 56 x 1 0“ 4 kg. s -1 




oliUJ j jJl ûljjjJl 

2011 


a~*aJi *M. L#4 M^ 1 


*Ajj 

ybh n jU*ii t>u<s*i 

iiysi j v^cly. 04 :ôi! Moi*® <3 jM*' 

ijjJLUI j;i£giDgaJI iûl jLiâj jl ^ jjlaJI 

(M20)tjyvi^->iit 


(^aiâJ 03) : J/Sl 

b j\ ^ ^ 5 t = 0 ^ ^ JAA 1 ^JÛA^ £jA ^d^A A A ^Aa^ j ^jSl\ JA J 4JLÀAA (Jû jpd 

çAjd\ 4Aê. ^jaIN isu & jdJaA ^\jajS1\ jj^lu ,^jîdji\ ^a 1,0 mol J vdAjSu^i\ <Jûa^ Cyv 1, 0 mol t^dJu 


0, 



1-Jüll 


<j\aA\ .&,X^a ^-nAj CdûâA <a\ai 1\ j^d 
A.^,)\g> ^^^va\\ J^d\ ^dd\ l ^USikA J/bVj ^1 — ^uAV^ 

4 =25 h *VrO>\\ ^ ^Aidl A fo^Vi\ **s* j*aA\ ^ j\ — \ 

de- ^\id\ <^j^ja ljua^n — ^ 


^Jâl ^ àj,ljA bda^ —3 

^.^cAAüd ^ajd\ & j\ j^ &daj • 

^.Cdi Ja1\ £ jugUA ji- (jdduN ^AJA a\ aVs, A • 

>jd\ CujdAN <jûa^ <jA Cd j)aà ^jddd • 

* K jj\ jd\ Cdu ^udd\ <. Q r jj\ j!A\ d& t^dd-uA\ 4, Aja^NN 4,\a^W ^^\iad ju& uud — \ — 4 

. A\*rd\ jjkd <jûA^ (^a 0, 2 mol ^êAAlAN ^jd\ ^1\ *, W/v> £jj\ jïd ^ — ^ 


ib&03 \ jyiidtti jjj^dUi 

Aju\:üa\ As. jwu (.(JaJiN ^iaw» & <.Oz 0 = h = 2, 0 m £\îüj\ £>& Al^lN t — 0s aVp>Y{\ J ua&a iAia\ J 

. a = [Ox ,v* 0 ) = 35° ®uiO ^*ôi\^s>\xu» <.v 0 = 13, 7 m.s _1 
■ g =9,80 m.s 2 3 Aai\i ^ ç\^l\ Î.\ ^l\ JA^Û 


7 jjj 1 **** 



(J 1 Aa 1 \ ^ 1 xa 1 \ ^ ££ Q^\i\\ ^JbiflLU - 1 

»^ jVuA ^2- ^ * ^ ^c* 

. 4 Sj 2 kil ^ sVU\V\\\ CÜAjlA — \ 

.<^Sj 2 kll A»nA^\ CîiàjuAN — la 

. Z —f (x ) Ju-Aa 1 \ Xi^VjLA LA&\ -2 
V^Â& y^. Jfc Va 3 4aoTa\\ <Ofiàl M CaVu\ — 3 

<f^AC. 

(fal£03):4Nftljj>Oll 

*. Va V\ ^i\ j\ JSluaN ^Aal a\\ jaa (jA — 1 

.cAÀ^S^xVN jA ji£ aas- • 

VktüL CAÀ^ JÀ£^i\ jA jajS aac. • 

.CAa^JSuW VklùL CAa^ 43 jA\ (JA JliS AA£- • 

.CAÀ^S^VIN jA ^yuX • 

,^a*A 1 a 1 \ Ca\ Ju*i\ JÀk\ 

il\ V^-Àkj JjIN j^Vlxll & jVu^aW ja!\ ^MkAÜs - 2 

^ ^ ^û^aa ÜlS . 1 < Z < 7 ^ jj^/a^A 

3_J^, \3-^)(N,Z)^LA 

\&^la ^n ^c 3 5 S 5 J-fi J 5 4 fi -.'^a '^,ibA - 3 

. P .A<.V*A\ ^jû Ci\ A AjluusSi Aj^HN A£. 4 )A*^a — \ 

. ( 3 + ^ajù CjU AjuiuA Aa^JN 4c ~- - —u 

^ 4f - '^ju Va ^ 

• 14 ^Afr, AAÀsla uÂi\ —A 




4—Jüll 


(Mi 03,5) jjjijii 

^MüÀi\ ^lic. 3 AÜ 1 \ ^a^a ^ià. A^aMtN^ <. ni 2 = 600 g AÜ ü (S 2 ) 1 ^ jaj 

3 Â*aa ijs- d^ 2 û m l = 800 g \ ft* Vtt (5j ) ÂujP iAÜ£l\ XIa^a sj^u Ji& _>u 

K S 2 ) . a = 30° j» jjK\ cF i^s 

.^a^l\ juu (jÿsLu^ 3 <aaVa V^ilu* / ^\£À^»\ ^ 5 ^ ^ 

t A5 = X ^V-aa ^\:£a\ *£, jaa (J3^ A ^VîV^N <jaXa^ 1\ (j\V>n f = 0 ,V A^2kil\ ^ 

.A ^!WV\\\ (^a\ jàil \»1 aa^ a^VÀ .^4— O^-uAV^ (ji ^m^^a VaS 

. (5 2 ) 3 (^i) O l£ {J& *i>^Al\ a^jV^AN ( 3 jil\ < V^c. (^ 1 a 3 (jûal\ <.4— (^il\ ^aj -1 

• (5 2 ) 3 (Sj tje- C>3^ Cii^N ~2 


J 2 x (m 2 -m 1 «na) 


+m 2 


m 2 + m 2 


^jaaû X 4 A->A&\\ A A.VAVAV aAÀ3la2!\ ^ — \ 


. (S j ) * ■ Ai ji. AjuAa ^** ■ a\ —u 

A*> A . ,.\\ A A.VW'W AjAau a ll^A A^J\ AAÀ\ilil\ )a§yZ&\ -A. 


7 jfl 2 ^*A<» 






(S ^ Qâüu (jSlu ^W\a V\V/>vft la\ ja & 4£» ^âJuiAN 4aj^ 1À\ \Àj^£ x -1 4V\*va ^24 ^\ <ja — 3 



.$& ^.4iAVuA\ 4 aa\j4\\ ^a (J^lu ^4\\ (JclA\ Va ( 3 ) 3 ( 2 ) <.(l) CàaViAN O^Û (JA — \ 

. a ^ JlulÀ\ 4aA^ (JllÀ\ (JA LJUA^\ —LA 

g = 9, 80 m.s 2 *.ù\ VaIc. . T VavvNN Ja^ 3 f <ja ^ 4 jaÀk ^Tm^\ — -^ 


K 



5-JüJt 


(lalAi04)î^l^ljj > fcül 

4W>a 3 <. E — 6 , 0 V Cu\a Ja^ (^a 3 ^5— O^iAV^ & j\A 

R = 200 £î Va^Ia ^ Xa^Ma ^uVua ù^a^ (j^Vl 3 C = 250 ]uF \ ^ua 

. ^ # 4lA* 3 

• 1 { J^ 41aVA\ ^ûlîV^Î 

Va 3 4 a^uA\ C^VaV^. ^Saa\ 4^^ \,^i\\c» Via ^ 5— 0£2 *A\^ & ^aj ae<\ — \ — 1 

. ^ll^ 4^^^ ^ ^ja^A Aa^wa 44^ 

A q (0 3 u c (t) Ci« '^^AN 3 q (0 3 i {t ) Ci“ '^^-è j& 

• u c {t) 3 i (t) ^AiA 


i^a ^ u c (t) <JA\ 4 A>à\sA\ Xlà\*A\ & (j& $ u c (t) 3 u R (t) à^$\ - \ -2 

du r (?) . . 

•^— T^+«c (0 = 4 

dt 

.A 3 Tj (JA 4 aA 4*1\ 4,Ajft\\ A^J) — LA 

.4Ü^ . Xj N W J 4 A.UWsW 4A,i\juA\ (JA 4^J\ — 

4aA ^6— (jÀViA\ ^W^a\\ \j^\ — \ -3 

.VkAjA 4 VJ+ u'V a\\ 4 a y\ v V^A JA 3 (. T 1 (JA^\ CuVl 
4a j^ 1\ (3 jpuâl\ Af VÀA^\ & 4a1\ \aa\aa 44^. — la 
. T 1 ^A V^A^À ,4lj^Jaa VAa& 4^<v a\\ 

*. 2 ^l«lVA\ ^ÙûÀ ; Lüü 

4A4\jua1\ laaS\ ^ la4^a 4^Uj^l\ û j^\^l\ ^ Va — \ 

,4S^\^a1\ u c (^ ) -1 4 ^>î>\,V\\\ 

^^aIau \Aa . T, -a\^ÀJA <. T ? lla\ — LA 

M c ( t ) jàA u*iV^A\ i^mü ^ -a 



.s juA\ \* «* . ..» 


7 jfl 3 **** 






(Mi 03 , 5 ) 


(jA\>A\ (jlfc AAaJiN ô* 
(ÿuAu i kft 3 ^ \.^. jaau ^pl\ jA (ja 

JA Vfc^alN (.( 3 -A\^ \ 1 ia 1 4 «mj*A <A*\ jl* ^XA^oIN (JA 7 ^^ 

.*AA 1 a 1 \ ^ 4Ajaa1\ A^a 1 \ 3 

.C^jLAa\j^^a (.(^\-ù\^ n j a% \ \ OU OU V s H <v A, ^aj\ — 1 
*. (J\ ji£il ^^a*A\ (^\ jA JjaVaN^k 3-fc^ Iia^jIN ^Vu A — 2 

■U Cu >u zn 

£-a jvaVAjV\ 3^^ iûA j ^jAjoAN VA^vaW { J^> jia — \ 

,<l^A3tH V j\\ » rt\\ ^ ^A^.^a1\ (J^ 

.^^Ar 1 \ JAJ^ ^^AsAI ^nMV,/^\ VAv^aW 

*. ox/ red <j mtf\L V I^uuaa (.CLaIV^IN 3 jv AN A^^aIaIN ç\aj\ — (^.\iu AAAüla ^jüS\ — 3 

■ Zn 2+ (aq)/ Zn(s) $ Cu 2+ (aq)/Cu (s) 

. «l^Alil io^iûlN ^sN ww\\ > 1 \ — 4 

^ 2 kl\ (juâl qAjNvaNN (J) NjAC* A\a>NN (jÜJtÀN J^JfitAN J 1 A 3 (.^-u\Ü 2 i\ OckiN ^ Q . (^\i lA\ JU& LJuja\ — \ — 5 

. K = 4, 6xl0 36 ^ di‘C=l,0 mol/L -.^*A 'J>5& 3 

. x ^«îSlAN um^\ . I = 0, 76 A 4AA3 3-£ &<iAu <. At = 2 min &<i<A ^^yaAN $l1uu — ^ 

A^Vm <J^A\ ^k\iû\\ y\*siA W»>vja (jAa j^SAN ^^a* 1 \ 3 ^AAa\ jia — 6 



(M20):„il_àJl£*â^l 



1-jüit 



2-JüJl 


(ïlaZi 03 , 5 ): J$ifl 

w^l— VJ\il\ (.AjUbui^ (j^^jy tuA ( L , r ) Qjjflû > V 1 ^; 

■ K jÿôù t x =0s AMi J .R =45 Q 3 E =9V -.^ 

^çAuj^SAN Jl£A\ &<1uA a^a ^AàjuAN ^ j^ <. CA jl^j!A\ ^a^ j^Ak ^.nVuAa — 1 

diit) 1 . , . E 

— — ^ +-*(*) = — -.<> 

A T W L “ 

/ 

A A^\VA\ XIAjuAI 3^ ^ i [t ) = A l—e 1 &3-^ “2 

V J 

^.i^aa\^La .A Cu\Al\ <^>3 .^kAuaAN 

3A2AA4 <^a 3 7 ? 3 r <.L x jA Cf* “3 

.(JAJ& ^A (JuS^AA 0\ (3 ^uA\ 

\j\aA\ ja ^3 

iûiljA 3 3 3^-^^A JlA J11 a\ iûïi ^Aau;\^ — 4 

3 ^A ViiAlA 4 ^aj^ 3 -t^ 3 ^ 

t (ms) .^2— 3^aA\^ i [t ) (jAuj^SAN j\^ Ji) 2 ^ 

.4jlAa 1\ ^Lkj)ûl\ ^a <. t oa 3 ^ ^- 4 -^ ^a£ \ASc^ — \ 


7 jd 4 ***+ 






. L ^Ju2*^a\ 4aaa^ (. r ^aj^AaIN ^uaa^ ^j\ — aa 

.4ju2à^a\ ^ 4ajkaS\ ^lal\ uu^\ — 5 


(Mi 03,5) îyji^ii jj>aui 

• C 0 = 1, OxlO -2 mol.L~ l Jy& 3 V 0 ^*y\ •.CH 3 COOH ija^al JL* lijja-a 

.ç\a!\ ^u^\o^i\ (j^A^k ^IaIaIN XIÀjla aa^lN — 1 

• ü3 ^ X éq -a ja> . ^AàülN 'i i c you\ - 2 

*.£ja aa&\ ~3 



~ H ,0 + \ 

Ml 

q 

,éq ~ 

^0 

- 

H 3 0 + (aq 

>i. 


. [H 3 0 + ( aq )] 3 c 0 'aüa* % f JL^ M - N 

*. ^ui\ KïÙjL u 4Ja\ (^a 3 jj\ jïa\ 1£- j*o& — aa 


? U [HQ-{aq)]^ .[h 3 0 + (aij)]^ 3 \ 


i X , la £ \ \\ ^a£- O , 4a£* 

ch 3 coo~ h 3 o + eq * -r * 


.[Hp'(aq)\ 


\ ^aS\ iVlaVia; A V m » a\\ CaV2^j(i\ ^VuuVa — \ — 4 


Q 

r ,eq 

x f (%) 

\Hp + (aq)\^(mol.L~ l ) 

G éq (S.m- 1 ) 

C (mol. L~ l ) 

^ al\ 




0,016 

1, OxlO -2 

^0 




0,036 

5, OxlO -2 

5, 


. A,„„ „ nn _ = 3, 6 mS.m 2 .mol 1 3 À, _ =35, 0 mS.m 2 .mol 1 -.^NUlt 

CH 3 COO H^ü 

•. ija ^ (_ji& j£>a\ ^ 

. \ f (jâ^ÜN ^Üül\ Xauù - 


•Qr.éq Ô3 ^ >A- 


( Ml 03, 5) :üJÛJI 

'.AAÀsla^ |_ji (^■\ü\ i.ïja* isC. 235 s\ ÿ JU.V*> 

. l 3 p + > -> 94 Sr + 140 Xe +x > 

^Aàjsl . ^y\ <_À& (jk ai\t CiVl^ jia\ ■ ■*> — 1 

,a'^£-\ Aà^aS 3_ÿS\ TAAjla — 2 

\i^l (^kAu£l\ ^ia\\ — 3 

Vü Am ^5üS 1\ ^ <j£Üa\ uaûl\ — \ ~4 

.235 ^a\j^A\ (jA *i ^\ 3 &\ ^a J^auù\ QA ù j j^a!\ E Rb ^k\iaîa\ (^jaA\-a ^ a\ — ua 
. 235 j^Ja\ jA m = 2, 5 g Jiaia\ (>*ijj^Al\ ^k\ial\ ^maia\ — 4 

9.4^\ia\\ j^a ^ià j\ { J&> — 1 

m — 2, 5 g Jiaia\ jA & jj^aIN A^iûîaN ^àsu ^jara%W [CH 4 ^uaW ^IaIaIN Va — 5 

.8, OxlO -5 J \^j\iâAXk\iû jja^a C^nalN (JA 1 mol (^>^\ ù\ Vak. 235 ^^Ja\j^A\ (^A 

tuLUdUI 

s m ( 140 Xe ) = 139, 89194 u \ m ( 94 5r ) = 93, 89446 m s m ( 235 U ) = 234, 99332 u 


7 jjj 5 **■*<> 




*V A —6, 02xl0 23 mol 1 <•. c=3xl0 8 m.s 1 <•. lu =1,66x10 27 kg s. m (Vi) = 1,00866 u 

m (CH 4 ) — 16 g.mol~ l 

(Jaüü03) : JjIjJI jjjrfdLlI 

» 33* 3 «. r - 384xl0 3 km & 3 3* s sjAw ]«» ^3 ijôJiN ^3 ^, jasIN ^ 3^ 33^ 

.T l -25,5 jours 

^ JAûîN aA^ O J^ ON 1-A^uÂ ja!\ jfc \j* — \ — 1 

. JA^1\ AAAûC* JA O J2ki V juA\ Oa& Uu^\ — LA 

{ J^ jAâl\ £ j*\<i j\<ia ^ c foW <.1968 O jaü\ ^Aaaa JN ç-OailN A jj c A av Ja 1\ ( Apollo ) OOaàlN <>a&ja 1\ -2 

*h A =110 km Caa\A £\àÀj\ 

. AANA1N (jâA — \ 

O A, A LUtt\\ .G ^*i\ LA,l^i\ CaAA J m l Oü^ J R l JAâl\ j)ûà Vi \*Sl\ J h A OjlA T a 0>ja1\ jj^ &Ja^ ^ 

.^wa j\ (jC-OûaûN jaÜ jSl^aaj^AN j\ 01 r s , jaÜ\ Jûl i ^iâu Vaa ^Tvu A — 3 

<■ M l = 7,34x10 22 £g *.>asi*2a «, G =6,67x10"“ N.m 2 .kg~ 2 : ÜLbAI 

.^ii\ *ASi M t <. ^ = 81, 3 -.Auùl\ k R = 1, 74xl0 3 km \^sà Jà uAA 

M l 

O^j^a (^a . j jii\ ^Aûa 1\ C£j£ jaa\j^ ^iAûa O jA J o^a^N ij^ ^Aa\ j Ouiu A*.ja ~4 

(Îk2j03,5) t j^làii jjj*jJi 

Jsâ j j 4 aua ijs* <. m =20 kg Oüi \k ç^aa <. jjVLaA ^ ^aVc- 

jAJjâl \1 aa \jfc> JÀÀSÙ ^Aû^A ^ (.0^1 OjÀA ^a c\Àju Oc- JAA ^Aaa <j\ JN 

AIa^N 

j\aaA ^c. (JJ^U/l\\ OAû£* ^JA G ^J^AA (.^AûON (Ja\JuÀ£.\ 
x (t) "O-tfNilN (ja (ÿA (jIajJN jj^lAN . [o , i j jja^AN it x *^aAl\ 

.^3 — ^AAV^ jaAûAaSu (jùuaW «.G XîNiasAN ^ ja! v (^) O-jON j 

• S .1 ^Al\ Ca\^j ^.nVmiA 

(j2clA\ ^W\aW 3 x (|) ^\aA\W (^aajAN (j^AaIN aS^u — \ — 1 

•V ( t ) O* jaA\ (^aajAN 

(jj.VwaW Aa^aNAa Aj^\An — aa 

.G O^Àll q,q ( t ) ^JaoAlN VaVa^A — 2 

.OjaA\ ç.\aa\ (jjilON *i JÀja\\ j jâïN (^Àa — \ — 3 

^i\ l (JJ.VwaW XAAûS> >JA { J& (JAJaA (j^\i2N (JaAûlU — AA 

.Oc- *i JajaIN <A\SA^i\ & ^ iAa 

^AaIuN j i |o , i j jj^aIN O- jaAI ^ A/>AyA\ Xl^juAN — \ —4 

.Oj2k2A x [t ) XlAauAN 



7 6 





. qûVYA o (jAâA j)ûA (JjNU/AN AAiûC* JA V^.uVA^ ^jAN A^UaaIN \ja\jA ^AAAaaN — LA 


(J»l£i03) : jjjLül 

• d = 1,3 J 27% ’^N Ca\j*^3uAN (^A^A Sq ^AjA^A ^AJÊ* 

• C 0 =8,8 mo/ .L _1 ^-ajNIa ^jWaNN <^ja!N j£jAN ^N laNja^INa C^a — \ - 1 
*AjaAN C>a V 0 = 10 inL \ jàjuA ^3^1\ C a = 0, 10 mol.L~ l * j£> ^*AN ùA^jjii^iN j^S <Jûa^ jk \l* — la 

^.4ajAuAN 

.^C- J^JUiA & jÀjuAN bAX ^Aâ^A £_£j&A ^ 

(^jWaNN <ja 500 niL jwy\*u ^aaaa ^ AN ^yAAjxAN ^^jajjAN lL^ .& ja 50 ^ajA AN <a^AN ^aaa S 'i^^A j^û^a — 2 

.5 

j^A — pH AN Jo*AA ^ÛA <. JaAA ^ N^auIûA <.S j\% AN (^A = 10, 0 mL \^.A%% ^ja\a ^^aN JA *^Na “3 

V f\M\\ V^^XA t pH AN ^LA^ JAAâÀ . ^A^A (^Aü \ JJAJLA JblUuAN (^lAA J^aNN Ç-NjAN JA ^AaAaA <*sAaS ^lA\ l ft WVl J JaaaAN 

. pH AN ja\a& ajq ^À (jAaa^NN (i^uAN ja N ^AûaA ja 

.^4— O^AAN^ (jÀNaAN (jA^AjAN JA \A ^UAÜ Nj^A (.^lAasAN j>a 

^.NAjA ^ jAaAN (jl ^La (^£2aA N JJAXA (J^A ^A^ JAA — pH AN Ju*AA jAaÀ Vi ft}5 — N 

A JaNjuAN Ç-NaaN CaAaAN (^J^aA A^IaAjAN ^AAjuAN lAA — LA 
AxuaNN ^AajJûIN ^a E ^NSaIN ‘AakA (V aE , pH E ) CÀAÂN^iN ÿjr ~ 4 
.AajAlaIN ^Nv>N\ <^ja1N jjSJAN ^aaaluN ^a S ^jWaNN ^jaIN j£jAN uaA — à 

.M (Na) = 23 g. mol' 1 \ M (O ) = 16 g. mol' 1 \ M (H) = l g.mol~ l 






♦ 

♦ 




7 jjj 7 ***+ 




àOUll 




0,25 


0,50 


0,25 

0,25 

0,50 


0,50 

0,50 

0,25 

0,25 

0,50 


z m - 0 m | 

0 = -0,04x 2 +0,7x M + 2j 

z M=Om ] 
x m - 20 ml 


v m =V v mx+v M z =14,77 m.s -1 


: M dlaâUi ÜUJIJ^I —3 

:4Jua j 

: M JÙ£ 4âjîÂ)l 2 


0,25 

0,25 

0,25 

0,25 

0,25 


(itldj 03 ) ! uJÛtl jjjXUI 

'.ut Simili jIjaûkI f>d»3 Â Ul t ll uUwVl .1 

£yA j* uS” J JX. ® 

. Cj 4_*-^ülÎL Cj I JuLC. ® 

: hhit l frajJ <^uuS .2 

N — Z 4JLtal_3U3 Sj. 2i ~ ^ M 2 L^Vl 

. (j lj-àl xttVl 

: (3 ja & u J, I 4J$J V I — I —3 

: P W J dioitl *à £ $4£t A — u 


{ ‘ 12 N 


12m IIO , 8 


C.»B} 


ü jjUÛJ (JjYl 4X-J_CJ^iJ 

. |Z “x N) lLî lij j^LüJ I JJX. ^j -0 lL> Lj jJjj-J J JX. 

ü jjL «JH 4_ûll]| I 

. ^ 2 ^ N ^ lL* Ij^^LulÎ I ^ JLc. Lî^-> J)^-J J Jx. 

14 


14 

6 U 


■* "N + _°e 


0 



(&£ 03,5) jjjXUI 
s\iaf\ —1 
(JSLiJI) ijiiKjJü 4 UmJ j 




p 2 © 

T ‘ R 1 * T, ‘ P, ^Sj • 
f 2 ‘P 2 : (S 2 ) flàê$il • 

: ^ F ext = m.â jj^uJ yiliîl .3 3 *4aL — î —2 

(1) T, -f-m 1 .g.sina = m 1 .a ^S,) 

(2) m 2 .g-T 2 = m 2 .a :(S 2 ) 

:(2) j (1) 

d 2 x (m 2 -m 1 sina) f 

= - — -n 

dt 2 


m 1 +m 2 


m 1 +m 2 


2U5WI 


0,25 

0,25 

0,25 

0,25 

0,50 


0,25 

0,25 

0,25 

0,25 

0,25 


0,25 

0,25 

0,25 

0,25 

0,25 

0,25 


j/tfl {jàjtl 


{b\ïj 03 ) : j/tf I jJjrfül 
syLui i : (*ul —1—1 

— *Ja_> — JSJJLslx» :AéoA La? 

:uàbül £JL*Ul — u 

ch 3 cooh + C 2 H 5 OH = CH 3 COOC 2 H 5 + h 2 o 

J_ÔjY! LÜjIjiiljl ! E ^r£4âdfcl I 

: t = 25h ju£ j^iâlü Uiaut lk jddJi -i-2 

v = 8x1 0 -3 mol.h -1 

^uxJl J+Âj ■ 

[7,5 -8,5](x10“ 3 mol.h -1 ) 
r) = 0,67 = 67% ^ Jûlâlli 

LJlxLûJ ^ J3cJ_mü JfiUill SjLjJ 3 

(^^LmiULô ^LC. 

: éJLlê jmS ül^ — î —4 

[CH 3 CQQC 2 H 5 ], x [H 2 0], ' 
[CH 3 COOH], x [C 2 H 5 OH] ( ' 

K = Q r | = 4, 1 2 lLoIj 4Juj j 

4_^> (j 4_UxcJl Jjlo O :4U^Ü <yülü! jjlaill — u 

.J^LxoVl 


0,25 

Ar 

= 2,56 < K : Jibui) 



(üüj03):yjlâl jjjXUI 


:2S j*U 4Aê LÜJI ÜVjWI - i -1 

0,25 

a = - 

-9 <= Z^ex, =m.à 

0,25 

d 2x (t)_ 0 1 

dt 2 

dv x (t) ' 

u dt 

0,25 

d 2 z(t) 

dr = ’ 9 J 

dv z t 

— = -g 

dt y 


:4Sjjfcü — u 

, . dx(t) 

Vx 1 = ~ dt = V ° C ° S<X 
/ \ dz(t) 

v z (t) = ^ 7 ^ = v 0 cos a - gt 


dt 


x(t) = v 0 .t.cosa 


1 


z (t) = -— g.t 2 +v 0 .t.sina + z 0 


v x (t) = 11,22 m.s -1 
v z (t) = -9,8t + 7,86 

x (t) = 1 1,22 1 
z(t) = -4,9t 2 +7,86t + 2 




<^=> 


z (x) = — 9 " 2 


v 2 cos 2 a 


:jL4l ÂJibw —2 

x 2 + xtga + z 0 


z(x) = -0,04x 2 +0,7x + 2 


0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 


0,50 

0,25 

0,25 


W = 


J) 4 x[T] 


M 


=m 


4-ojMil 4_uuajJI SjÜLI J (jjL«JU CjjIj T-| 


<J^L> 4_ç«iâ_C.Vl 4Juj_Lâ 63 /o ^9-LjJ 4 û t^XI ^Jjls (j\j 

! iâjLtf *àJ(^w£tX I AftJLâl) ÇA l^ÜjlâA J 4-üLuJi T 1 ^Lâ — I — 3 

T.) = 0,05 S :Ljl_u 

(_). 2 — (JIj-mJI (J 4_>J-MiC5tXI 4_<U-ûJl £A à >1U>7 a J 

: T 1 j* l^JjLw j At ^LlUjJ) SjUI — u 

. 5x <55 ly At — 0,25 s Lu Lu 

: 2 Jp 4J:LJ! LüÜ 

:uJtaJ <ÿJI ^UüÜjdLAll — I 

uu Jusu ^Jl 4_u L j^lû 2 I ôjjiilâJI (jLâ 2 4 _ÎaLjJI JLLC. 

.^o^Vl J-âLJI 4 0 t^U 

:4dâl>tl U c (t) J ÏULiltfUl ÂJjWI 


2u R (t) + u c (t) = 0 

2RC^ l ÜÜ + U c (t) = E ^ 

dt cV ’ 

: T 1 y Lç^Jjü j T 2 uLi^ — u 

t 2 =2RC = 0,1 s 

X 2 2t.j 

.1_^L5C^Û) 6 JL 0 <■ n* J>s (JaL* 5 4_ûJcSli,l £jj_ÛU ôJLo I^LlLIxü'VI 




: Ji, utjiti ji^«. Jajj 'iuûjJa — ) —2 



: Jj**U ^5U*aVI takâtl - u -2 

GZn (s)| Zn 2+ (aq)||Cu 2+ (aq)| Cu (s) © 


0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 


:4JLo j j<uô7.nu> jLmJU j «3 — C- : iSjJfcll 4*jula — u 
S JJUÜW A^JULUt^ iSjJÜI 

1 -2 


x (t) = 2 at 


:2ldyilflllt AJ: Ut) J» — ^ 

(1-JS^I):jèljtl,^*ai -i-3 

I J_LUu j_C-J Q ÏJJJ-A Io •> (jLuJl ! ^jLÜLbJI 

.4_Jl^Ui]I 4j^L»i,l J^> (3i IJ la j X — k.t J5L2ÜI 4_itaL*-<a 

: LüLü d £jLbül 4^câ — u 

k = 0,5m.s“ 2 <= k = tga = ^- 

At 2 

a = 2k = 1 m.s -2 ^ 
: T laJül jJ$J j f dlSor-VI S$i JS ^ 

T 2 =m 2 (g-a) :(2)^ui t > 

T 2 =X =5,28 N <= 

f = m 1 (a-g.sina) + T 1 : (1) <> 

f = 2,1 6 N <= 


K 


0,50 



I 

1 

>71 

a 


• 

i 

i 

» i 

J C "1 

, R 

P R 


(1?ÜL)04) jJjmII 

: 1 JwjJI J} 4J:LJI : V/l 
i l 

I Jii I 4 _l^< 4J I uu^Lo L> 

: J2> 4_uLj^JI 

üûii^VI 


i(t) = 


: q(t) .5 i(t) (jju 4_â'>L*Jl • 

dq(t) 

dt 


0,50 


: q(t) j u c (t) 
q(t) = C.u c (t) 

u c (t),i(t) <jjLl 4-â'>L»Jl 

du c (t) 


i(t) = C- 


dt 






0,50 


Up (t) + Uq — E ûj-iLâ (jA 

du c (t) 


RC 


dt 
duc(t) 
dt 


+ u c(t) = E 

+ u c (t) = A 


'.41a j 


'.tféljj jJI 3 


0,25 


: A 3 T, j» J Si ÏUJUül ÂmaJI — u 

A = E = 6 V 

t, = RC = 200x250x1 0” 6 =0,05 s 

dt 


T i = ( A - u c) 


du , 


■ teJjJU $ T 1 



0,25 

0,25 

0,25 

0,50 

0,25 

0,50 

0,50 

0,25 

0,25 

0,50 

0,75 

0,25 

0,25 

0,25 


L =180 mA = 0,18 A 


r = ■ 


E-RI 


0 _ 


I. 


= 5 Q 


: L i r JmuÂ 

IJ_5ej Lu Lu 


L — x(R + r) — 0,01 H cuü 6 jL*x. ^ja 

:2juJiàiÿ\ dufifvVt AJlkil —5 

E (l) =1|4 =1,62x10- J 

0&2i3,5) Syi&ljjjrfii! 
:*%jlLïl ju# Jitejl ÂJjIm -1 

CH 3 COOH (aq) +H 2 O w = CH 3 COO“ (aq) + H 3 0 + (aq) 


JjJb' —2 



CH 3 COOH (aq) 

+ ^2^(£) 

= CH 3 COO (aq) 

+ H 30 + ,aq) 

4iUJ! 

n(mol) s^ai ûU$ 

t = 0 

n 0 =C 0 .V 0 

O 

0 

0 

t 

n 0 -x 

X 

X 

t, 

=3 

0 

1 

X 

*■0 

Xf 

x f 


T f = 


: T f ftJLilil *àjuuJ ÏjLù — I —3 

x, _[H 3 0*(aq)] | 


Xmax C 0 


: Jjljlîl -Ûû Q rf JfirlÜtl JmuS 4jL£ — U 

_[CH 3 C00-(aq)] f x[H 3 0 + (aq)] f 
[CH 3 COOH(aq)] f 


Qr.,= 
Qr,f = 


' a t - K 3 0+ + ^CH 3 COO- ) [ H 3 0+ ( aC l)] f 



[H 3 0 + (aq)J 


c 0 

-1 

l l 

X 

00 

O 

+ 

"ST 

-Q 

)1 


:4Jua j 


:o(t) ÏUfi^ÜIÏUlâtÜI.^ 

■(aq)] 

JjjWliUSü -i-4 


[H 3 0*] i (mol.L') 

a f (S.m ^ 

L 

0 

0 


4,1 50x1 0“ 4 

0,016 

1,0x10' 2 


9, 326x1 0' 4 

0,036 

5,0x1 0' 2 

Sf 


Qr.f 

t(%) 


1,8x1 0“ 5 

4,15 

S 0 

1,8x1 0“ 5 

1,86 

^1 


:j» JS J$bwU ^î>ll jjtSjfiJt jçuG — u 

^aiLu J^WJ jj^îll j|3 UK : T f • 

.^L^JI ^ . 1 7 î I 4 _umiÜ 

V JxUiJI :û3*>iî* Q r>f JfilâÜI • 

(2Ja2i3,5) tüJÛJI 

:fk£ülj£dl ÏU$ji du ji ülijJLuJ! i>Ü A Uul U lu —1 

V HX-) Lj L^- tj 


0,25 

0,25 

0,25 


0,25 


0,25 

0,25 

0,50 

0,50 


0,25 

0,25 

0,25 


0,25 

0,25 

0,25 

0,25 

0,25 

0,25 


:£b-jj — ÜJuuSVl 41:1 m —3 

Cu 2+ (aq) / Cu(s) : Cu(s) = Cu 2+ (aq) + 2e“ 
Zn 2+ (aq)/Zn(s) :Zn 2+ (aq) + 2e” =Zn(s) 

Cu (s) + Zn 2+ (aq) = Cu 2+ (aq) + Zn (s) 

: 4Jj-âÜaJ! ÏLLua^JI —4 



Q = 


4jütJLüVt ÏUbdl Q f { - I 5 

Cu 2+ (aq) 


= 1 


Zn 2+ (aq) 

:4U^Ü 

. Q r j ^ K JI-SLUM)! JxUl] 5^-Û)LjJLl 4_^5 cJI 

At = 2 min Ïju Jüü^t^!i*2-u 

x = — = 4,7x1 0“ 4 mol = 4,7 mmol 
29 

: 4JlkJI jJL oa j ^jü! Jüuuul IJU* —6 

(j\j lüLî^j^J^U JLaJj (JLû_ul üjJ Jj> J (JlJLLûl I J_uj 

4_âllaJI^ 44 _uL»j_^£' ûjl J (ox / rod) (j^lljLu 

4-9 Ils 4_ul_uc_^Jl 4_9llaJI ^ja ^\J L^cJJij 4_uL>j_^JI 


E = u b (t) + u R (t) 

E = r -i(t) + L^+Rj(t) 

«W + 5±Ii(, ) = i 

dt L v ; L 


(4la5j3,5):j/Sfl 

:idwlüJIÏÜJWI-1 


:4_Lo j 


T = 


R + r 


di(t )_ a 4 

dt t 


A = 


di(t) 1.,. E 

— — + — l(t)-— : JSUJI & J» 3 

dt t L 

:ÎJmj liUj A üuûîl-2 

f _t\ 

1-e T :LojJ 


R + r 

(WUJI ^UUl £ ÂJiuJI 

L L 
R + r R t 


T = 


i(t) = A 

I^jlL 4_J.^bl_Ô-lJ' 2ÜjUil (j » 7 tl ' 

: T SjUê - 3 


M = 


[L] Jj4x[T] 


■=m 


[R t ] 

Jï ^Lut) ÜJjiaJ! Çjdi j ^üLui) T — î — 4 

t = 0,2 ms 

63 /o 4_û_^io^l t — 0 4ÎA ^eJJI JUlC. ^ocjlcJJ ^j^L^JU 


ri = 81,3x 


0,50 


0,25 


24 

1,98. 


x 


((110 + 1 740) x 1 0 3 ) 3 


0,25 

0,25 

0,25 

0,25 


0,50 


r s = 42,28x1 0 3 km <+ 

jrül^â dJAjd üb t — 4 

(Jüj jJl ^Lc. 4 - 0 I 11 i. ^ (jJj-ü cJJLülSluj 

.( 4 ô ïa) Sj-aJLiua j\£- AaaS^a 4_>j_âlLaJI £)^â 

(&£ 3,5 ) t ^Ükll 

: v(t) i x(t) <>JSî -1 

x(t) ju, (1)^1 • 

,v(t) (2)^1 • 

: jüJÛ£ àjjJuaU ÜJM U j t 1 < Ü â A ÜI <U*Ï — u 

t 1 =2,25 S :LiL, 

. t-j ^ r*» -» ni 1 j 1 ni. 1 ij^ * '* ^ " < îl 2^2 j 

:£jLùül Jalaiw — 2 


0 - 


0,25 

0,25 

0,25 

0,25 

0,25 

0,50 

0,25 


- 2,2 


a G ( m - s " 2 ) 


ti 


t(s) 


R 


Sjjjil àuj-jléü! J ulUj — î — 3 


X 

-► 


S SjJiil dlSÏT'VI 'i$à ÏJLw — u 

f = m.a G ^ SFex,=m.â G 
f =-m.a G =-20x(-2,2) = 44 N 

:2SjftU àû«>JI AïiUtt j teydl Âdùlâlil 'ÂJjW! - i - 4 


dv f 

— = — = a 

dt m 


:4_Cj-mJJ 4-J.^bli-lJ' 2Ü^Ld! 


! 4 Juj j 


0,25 


v(t) = -2,2t + 5 <+ v(t) = a.t + c 
x(t) = -^a.t 2 +5t + c' Â^Uil , JLdL 

x(t) = — 1,1t 2 +5t <= 

‘.juiiuM jrUâJjiaJ jSy L^tkâJ <yJ! 4âLJI u 

Ax = 5,6m :v(t) x(t) i^kMi ^ 

•ÜLwSjjJuLA j* Sg Jj^MÜ (jjjil j^SiÜI — i —1 

~ 10d.P 10x1,3x27 OQ 

C = = 8,8 mol.L 


M 


40 


:LujJ 


:2)JImU f>j5ül HCl J jiau (Vi? — u 

Ijj-üLuoI — J-âlSlljl -Ioj_ 2 ü 


0,25 

0,25 

0,25 


c a -v a =c 0 .v 0 

v ÇoA^o =8 ,8x10 =880mL <= 

a C a 0,10 

:SjjUil ùib 

. 4 Jj^-mü 5 j_)L»JU û J_Æ ( j)k s 7tj ijS^j 'ÿ 

SjjLsuJJ (JjJlsJ,! ijjdaüîl 

ijXijsüiï —2 


0,50 


0,50 


0,25 

0,25 

0,25 


0,50 

0,25 

0,25 

0,50 


0,25 

0,50 


0,25 

0,50 

0,25 


0,50 




I JfilâÜI ÂJjIsm -2 

2 f 2 U + > + 3 > + ^Xe + 2 > 

ijÜ&MüVl Jûtâïl JoiidiTt) jJlbJ! j^uJsj —3 

cjy^ SI^JlÎI jlia-îiül 

^ jila-Mül (Jj LàjjJ-i 

^ l-xS 3 i J Sj_>i-L> 4 _>jJl 

i .jila-MüVl JxUj 

J) -î-4 

Am = K + m n ] - [m Sr + m Xe + 2m n ] 

Am = 0,19826 u = 3,29x1 0 -28 kg <= 

jA SjjJtil — U 

E lib = Am.c 2 = 1 84, 68 Me V = 2, 96 x 1 0" 1 1 J 

m = 2,5 g jb&i 



^lib — E | ib-Nu 

N u =-xl = -^-x 6,02x1 0 23 
u M y A 235 ^ 

= 6 , 4x1 0 21 noyau 

E' b =1,184x10 24 MeV = 1,97x10” J 

xalUtl j <hlf ^ jjl JSLuJI — i 

^JüiïUS^ülîâlîail JSUü 2 j,I^-ÏÛIJ* 

.(j&düfrta) ül^Uwjj 

: jllcll jLê 4ÜlS — 5 

E; ib .M(CH 4 ) 1,97x10 11 x16 


m(CH 4 ) = 


8x1 0 5 8x1 0 5 

= 3,94x10 6 g = 3,94 Tonnes 


(b\2j 03 ) x JJ| jil 

uSjS 2Sj* 4uJi uuJiï JJJI tfji I — ! — 1 
: jriüil iSyStl V — u 

2irr , , . «3 _-] 

v = = 1,1x10 m.s 

T L 

:>USî ÛJÙI jaj -i -2 

k—iS^SLU Ja-o^iJLI jjuJI v_ulS 3 j jJL (j! 


T 2 = k.a 3 o -V = k 




: G J M l ,R l c h A 3JVJÜ T a ^ 

47l 2 


T a = 2 7i 


l( h A +R L ) 

G.M, 


T 3 

1 A 

„3 


g.m l 

T A =1,98h :2 j jlüüi ÂwiJi 

:&*j (gù\ji3aia\ ji'** j'*" j 1 ‘i 1 * fg —3 


Tg 3 _ 4ti 2 T 3 _ 4ti 2 
r s 3 _ G.M t j r 3 _ G.M l 


M l 


f-r \ 


v"^"a y 


: 4 Jua j 


ji~i 3 a ç.Lj t 500 ml_ t 1 0 mL 4^3 La 

: 

t 4_î^lieJU 4J4_*J! (j-o ^ 0 ITlL 4^11,1 4 U JL>Lj 
ÿ JajjcJI (Jl j]r\ oïl Ç'IXLj 4^1_uiJ! 4_L>jj5cJ! 

cJ[^_L?eJL I 

:jw pH .Jl jLub4 paj ^übâdkS — î —3 

L_èjis (j-0 4i^lll t_jUL5tli I (LJj-âLà) jLxJ.1 '' 

.^cl^LuLU (^JU) JaMitU 

:SjjWI j^tul yabüt J^uü AJ^lxIf — u 

H 3 0 + (aq) + HO- (aq) = 2H 2 0(^) 

: 4laâj üLulJb-j — ^ 

E( V aE =17,6 mL , pH E =7) 

ôjuoUJÜ ' à*ui\ 

çî>tl 3iSiUl £ÛiL,l J S jM\ Jjbuü £Î>t! ^jÜ\ - i 

:2üjjAil AuiU 


-a-V aE =C b .V b 

> _C a .V aE _ 0,10x17,6 


-Is ^yj 


= 0,176 moLL" 


:4j^iitXI 4_Lç»Jl 4 Juj j 

C n =50C h =50x0,176 = 8,8 moir 1 



0\ÂL«ilj OUbxi«*AJ ^Jp jJl ù'jjuÜI Â-JpjJl Ki Sj'jj 

2012 <ÿj* :3jji <£>«s)ï (^' Oi^i 

4-ujjàj ^ j]p :ôtJüi 


üLâj j CiIp lu 03 :âjdi ^1*J1 :ôau J jL»m 


îjutUÎI jjc-jCa>JI *1 jUâj ÿî (J k> 

J Al ? «Ca oa!1 


( LIL 04 ) : J Al mj >C11 

cilla (Jjl%.<a j H 2 C 2 0 4 (aq) liLlltuSjVl «n (joJ d)jlaJI (J&lÜll jjlaj 4_ujl j.l] 

c. ^jl^j Ulclij l^j^o 4 c>0^ ( 2AT + (o<7 ) -t- Cr 2 0 2 ~(aq ) ) <* ja-1 jJI 

c, =3,0xl0' 2 mo/ -Z " 1 ^jaII ojj£j 3 (^^11 >4j\l » jSf 1 cJjIa- 4 (j-a F t =100 mL f. > ^ 

c 2 - 0,8 x 10' 2 wo/ •£'* ô jjSjj CjLûj^Scj V , =100 mL j 

Jjl jjoi SjjIjlx (ja çcj^aÎI jjiaj £jllj • ^jaII cLy^iSJI Cjl^laâ £jJajj 

jjiaj JIaJ ^1 ^Lllll <3 ^ *1^11 (JmVÂ Jb ^iSuilLail Cr*+ (aq) I 

•f ô-jîl <17 -Ij [Cr 3+ (aq )] j£jù\ 

? Al\ jxjjujI (Jc.lilîl IbA i kluaj cJlj£> “1 

• (Jc^lllil lb$J j-loaII J j^. (JaSI ^LnÜ ^ WiaII j (jLJajuoil IjUucl “2 

:(^UV1 ÂSjj Je. Jï\ Jj^Jl JLI) 


3H 2 C 2 0 4 (aq ) + Cr 2 0]~ (aq ) + 8// + (o?) = 2CV 3+ (o9)+ 6C0 2 (ag) + 7/7 2 0(O 


( fflfflo/ ) âjlall Âj-aS 







q)](mmol •£." ) 



1-JÜJl! 



? i îu ? jjt f l jcica Ja 

.Uiljj 4loJâ jJâ aJ t f .. (Jc.liill C (j-aj <— i Jt “3 

/2 

Iglc jlc. 4(Jc.liiil V AjA^aJl A£. jjoJl i-jjC- — I — 4 
. [Cr^(aq)] OjljCÎ ^>J1 jj^joll 

■t=8sj t~0 jjdiâaill <C. J*JI I. ,l<yjJkl - l_J 

<C. jUI o JA jj^aâljj y «ail i^J jixioll j*aâ — A 


8 J4 1 tedLP 














( ML 04 ) : ,JÜÜ ùj vSfl 

I AjjVI CjLojIxaI! ^ u i a ^ j*u>\ Aiâ^ûil ■ £ Lùâj]l AJj\ JajJI qa Ljl^)â tç.Lajjàll Ai 2012/04/01 ^»j-S 

y J fi- : cAc-U^yi - ‘jjCj : 137 - 

• m 0 = 5,02xl0' 2 g : AjjIüjVI - f V2 =30,15atts îjxjJI 1 

«AâÜa^M ôJA (_jc. LajIct Lilà^V l «ftjjj 

= \4,97xlO w Bq OaJà ^ 1 * 11 A JaLijll Geiger jl^c. JL«juuüIj ^oiall lj& _y£. .iLa-aV 
.y j fi~ Si jj <él£i£ — 1 

.<xina <U^1 ^alallj S J tlûlS ^jjja,uJl AjjjV N q gH^Vl û^t]l ^ 1U1^I -2 

. S 1 — ) X L ^\jua!^\ JaLuLiil dulj L-lui^l “3 
y4 0 JaLuôll L-Lud^J 4 ^ A \a\ \ AjSjIaÎI A JaLuliîl -laj JJ <Uâ^pJ! Sjli*JI L_uSI -4 

■ l_^jûjk^3 4 !^-\ 1 MJLixll ^ 1 a .aI I 
.AIülÎI ^ n^> ^ejjIj c-jU h% IIj ^r,")Tnnl _ 5 

365,5 jours : ÂiJI ^o& t ^ = 6, 02x1 0 23 /ko / -1 : jj ± jât CulÜ : Cil4aau4 
. 56 5a 4 55 C.s 4 S4 Xe I 53 / : l^jj^I üj>^' <> 


( ML 04 ) : ^Q ,‘w >*111 

. 25°C ^ (J* 

.*1*11 ^ C 6 H 5 COOH tiLjjiiîl jjÂü m <1jS (Ja-j 500 wZ, 4-a^a. 5 V jia-a ^)jJaaJ 

.frLftil ^ «iLjjijll (JXa-jl AljlUtA LJü^l — 1 

. QAAA.j (Jjübui AjjLuÜ *a <jJaj.Ar>Jl dülj û^)LaC Jac! “~2 

(j^a V a =20 mL Laa^ jjLi j — 3 

^iaaj (2”JSLll! ) <^L^ = 0,2 mol -LT X Ô J^ J^ 1 ( Na + (aq)-\-HO~(aq )) 

• < â\ <1 VûJ pH 

• OJjLuoil (Jcrlij L_U^I *~l 

La .(2-J^iî' ) C)* E' J E (j-ualalill clAjjl^aJ 

(>aAaJ C a J^J^' ^ ^ 

• S (J jlrk aI\ jijJaau] aXoxSjulaII dLjjiJI m 4Jj&]l "J 

8 L y 2 
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Cfjki flOOH (aq ) / C b H s COO ~ (aq ) AjjLuII K a ^ ^ ~A 
? pH =6,0 .ijc. ^Ic-lü]! Ajllill Aii-oll (J£juu I ^ jjll La — j 



M(C) = \2gmol~ ] t M(H) = \ g mol"' i A/(0) = 16g mo/ -1 : (J Jaau 


( Jal£j 04 ) >âj}\ 

^ ■tej* 44^ ®Jf" ^ L^J-^ 

* ^ 0^3^ aJV«1J V 4jj 5L]I ÂiÜaC- j^jfA AC. jja JÎLaJ ( 3~ ^ 



w •• • w 

.A^^Jil ^allàii JL^all JA^ “I 

• V ç AjA^JI AC>JjuJI <Ajâ (JlC* “L_J 
aJUoC ^ jLuüJ CJ 


./=o5Ji a Jil ^ AjjSJI 


y^vnjuij IjLû 


(Jjjuâj AJâaJ ^ ^Luoll A -<uâ ^A Lo “J 
J*» ^iajua ^j AjJ^il 


? / =35 AÜ^llI ÂJJÜI j*JI AiUaJI Â^S jjS ^ -A 
.^1 jîll ^-î Aj>ll aJLLc. ^)S^ûj ^JjiLill Jaj8,u>3l V (/) AC._^uJI lik^a IjiüS (_jLa ~ 2 

m =30g Ajj^II aJj5> 4 g =9 ,80 m -s~ 2 


8 j* 3 


( MÜ 04 ) : <jr 4jjaa31 

r jjiibj iQA jll aJVai y;/, Lolaiil ^Ijij jLJI i (t) jLull jjiaj 5^1 jjJ 

.(4”Ji^l) ÂajLj^^l! SjUI i_ i£jj t jjiajJI li* ^ V- /, j 
.SjSlj K' $ * J>a' j (JLo.rli.olj Æ ^jVl JâUI ^Jjla jJJ U R (jjUjjiJI jJjjll jjkj ^jISj -1 

■ g , - Wfl j' J^VI ffcjoil J Jajj AjjLS l$-ilc- jîu Âjla.VI Ai JJ ^gJc. SjUI ^LHJ Jol — i 



jjjjII j jJsj AjuLia — <__j 

jjJaÜ Ajulia ^ Uaj^o u R ( t ) 

jL«JI jL uU /(r)ûjuiiil 


.SjUI 




KaJailÜI (jjlü “2 

-SjUI ^ jl^ll / (t ) jLil]l i*iuJ 4 jL^liUI ^JjIaaSI ^ “1 

*rj A ^ ^ i (t)= A (l —e r ) îJSJUl <ja aJjL^I! LJc. 

? 4J^JA3 ) jLû 

JLûxjjjL A ^ ujjWj ujl)Ü ”3 

J51 jij j-uiSil 5JLiLâ i LjjjSj aüjIj r l^ILajlLi 

4^_jLnli CjUj^ÜuûJI (5“JS— -^') (J4JJ *4 àiüjû 4_i>ajl 

t {jaJA ï (f ) jliill S-iw» jjJül 

i çsoâ Jj3ja 1I JLaJj L.J jl aull 4 juirtL 

: ^L>^ JS ALmUamII jÇ J 


5-Jiill 

. liDi J1& . IgJ jàl >JI ^ V-v Lait I <jjaJj JS L_luùl — 1 

. r Â-« jliall Â_xuâ ùa. “t_J 




8 j# 4 b % À ^ 
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( Mii 04 ) : d£j\ ru vSfl 

. 25°C y* JJU^I J£ ikjj 

c, =1,0x1 0' 2 mol -L~ l ^ jj CH i -COOH V' S y V jl^a L^da*. ~1 

. pH =3 , 4 

. «.Lait ça dL jjUjV 1 (jiaAa. (Jolfij aJjU-a ujj£ 1 ~ I 
♦ ^gjLbftftll (Jelftil ^SslÀ Vj<la ^gjaûl ~ L_i 
• *Lail ^ L£ Jcl £L V CW 3 -COOH J jjj -* 

^Jnaj JcUÜl jjtjjil tlulj difjl — J 

T 2 

.Jeliji] 4_iuij fjj IujjAi cAjajS (-jbuia.1 c^/ == C / ■■ ■ •* — 

1 - T If 

^ AJlill aL^II J£Aj ^il! ^Luuiil g-jill L -a 
■ c 2 =1 ,0 xl0~ ! mol -LT 1 ^ J-ail d jj^ JJ jÂaaJ S^Vjla-e IjjjJaa. Ajjlîi AjjaJj ^ ~ 2 

. (7=5,0 X J 0~ 2 mS -m' 1 a! 4*^1 4 J 3 UJI 

. (J_jia-aj! S^IjIaJI AjJjLuiil jjblî AoSjaJI jj^ljjil L_UuaJ - 1 

• K 2 J T 2 j l— L-ia.1 -(-J 

Âaxiû ^Jc. 4 jjI JjjVI 4_ii j-oJI jj£Ijj]! jjjIj La ~! ~ 3 
?4 jjIJojVI AjIjaII jj£l jalL K (jjljÜil CjjL) (jU'n <Ja ~ l_i 

. =4 ,1 mS -m 2 -mol' 1 : L Jau 


A + =35 , 9 mS ■ m 2 • moi 

n yJ 


-1 


'C//j -coo 


( Jsli 04 ) ,-u 

• Ajâj^il ô AiJI (jUa_^ui 4 *JI*-q ^ LuiLuil 2 jjl Jjail ^JâlxuJ 

. 13 jl JjjJI Si ji L_uSjJ Jæi — 1 
."// ù j£\ i\ ji i Jajjll ÂilL £ / 4^1 -2 
. p~ j.l*-aj 73/ ûjjII j] — 3 

(j* ®^ij (jj^J 2 "^ ^^J^ düJi oljj j( Laie c/3/ Jjjil ol_jii 4 \ . -v \l dlSiuil 4 JüIaa c_jj£I 

•?,Sb ; >%re ; '#/ ; "'*« :^ÜJI 


8 5 ÂotÂ^> 
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• m 0 =0 , 696 g 131 JjjII <>» <hc- — 4 
.^Uoiyi •j-aiinJi (jjjii <«_££! ~ i 
/«Af Jjlaj p— jSjiilj J!Laj — i_j 

iil£üîl lIuIj a 4 _ûja <la ^cjjiuil . t 

• 131 û jjll ^-gjüI ç, Lyflû î j 

72 

16 jours àtu Af&HJI 131 Jj;ill <!jS La — ^. 


1-JÜJ) 


:ûjUIt» a 11 


m( \H) =1,00728 u ; m('jjl) =130 ,97851 u ; m( n) =1 ,00866 u ; lu =931 ,5 MeV / c 2 


rCZ3- 

R 


y» 


_rww 

L ,r 


O 


( Jalij 04 ) l uJljil /*M y^l 

y 2 ’t> (2 - <Jl»àll) s jta <jj£ ü 

. £ a£^2^o]I Aj jâ j 3 jSlî jJ j^q — 

• i? =100Q ajLojILo ^ojl cJâU — 

. r Ij-IûjILqj L AjlijIj — 

. K AjJali “ 

K JLü / =o ^ c(2-d£-ai) 8 j£l û ^ jl JSaVI j cU jî 

(2) J (1) (JJJjUaII bal' AjiLuiil JlAljuiâ 


2-jsjji 



• cjlc. .aJ <JfU — 1— 1 

ia*. A^jIjj^SJI LÜjl j 3 jjlÎI ^xlaJü “LjJ 

. / (t ) jLnîl ô^juJ AuL-blillI aJjIxaJI 

? £ ^)j jüll a ^5 U - 1-2 

. I Q iicSfl jlull Sali A^^uâ — L-J 

. AjujJj jJI A^ojILq r A^uâ L-lxuàJ — A, 
•t> 0 ^ Ail (Jjlaillj T A^uâ LiLu -l 2 t — I — 3 

.AjUbi jil AjjIÎ L C-LuJA .1 — UJ 
. Ajljuoj A jjpk^il A-balâc-V' AiUall —4 


8^6 4^uL^ 
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z ♦ 


4-JÜft 





( Jriii 04 ) i frJ.j» ùt>ai 

4 aüJüJI AjuiâlLaJI jlâ Ajja] jVl L-jIaJS/I Al^JI ^ aj AuuiâlLa 

• d = 21,51 m 
Aibix.1 JauuaAll jJoi]l IjLqjcI 
4<daJI Igj dlâÜ ^JlÎI V q <C.JjuJ! A-4UB ASjJL* 
<Üâ^J pUjI ^jùa*j 

= 2,00 W ^l£5 jl AjLâljîl ^ A-lalill <IaJ| diâii 

Ajjljll ^^ilt V 0 A^^juJLjj I ^c-UjuJ A,u*nllj 

.(4— cJS^iM) 4 T 5^Vl -laàJI ûf = 45° 
j juUjlaI! ( JxaII aLJI a£j^. chj*^ 


F- 

O 


-► 

x 


d = x c = 21.51 m 


. ^ Ajalill <LJI cJliS lj-jâ ^jj AJâ^lîl ^A / = 0 Ajjt -ÜjV I A.ln^klll jlÜJ j (O \ i , k ) 

-AiaJI JLj S^aI Ajjoûllj Axâlû J aLJI l"* KK^l 

^îi 4 j l^i l ^gà aLJI a£ jaJ ^jjj jjaaÎI z=/z(r)jx=/(/) <jjl^IàaJI ^ — 1 

• v o J ? 4 ^ 1 ^ jjûUaÎI aJV aj z = g (jc ) aI^JI jLüx aJ jIjl^ gViuJ 
.I^LojS ^jjoL ik l j»J irf j g i a i /z^ AJV^J V 0 AjjIûojVI Ax.jjuo]I SjUc. ûa, ““2 

.ç.i ^ AiaJi igijxiuii aaLû j]i s^aîi -3 


g =9,8 /w -s 


-2 . 


( Jb& 04 ) c)4 

CS— 2 (^—2 C.L&11 ^JJjultjjjll .ijj (JjU Jc-Ull Aj^jaJI 4_uul j.iil 

ç^j — ^ j»jj_u)ljjJI J jj Jjia-4 ^ ^ r I =368 ml c>® S Cj jic.lsüil / = 0 <iâaül 

^j_^]1 ôj_jSjj — Il ^ n> t u^ Sfl ftUil c> V 2 = 32 mL j»^aJlj c, =0,05 mol -L~ l ^j-J' ojj£ jj 

“' 'jj g,u>“'^ l frUil ( 4 j 2 ‘ j^>jl Hjjjj^' Û - a^£j C 2 = 0,10 mo/-r‘ 

• c32j /"(û?) 

: AjjVI aJ-Ij^aUj dijlaJl ^Lxuill (Jc-lfijll » 

Hfi 2 {aq) + 2I~(aq) +2 H\aq) = 2 H 2 0(t)+ I 2 {aq ) 


8 7 ’^xLfi 


224 


cjüiaj ^3 JLîuJI AjjII ^jLu! jjSjjII (J«IjS lDU. JcUiil ^jaJI jjki]| £jLu 

: ÂjjVI 3 jjU-JI Âijjia JU*1 uüIj tiljjj t^jaUio 

AM cîi^J ^ W^J s ^UÜI £j>1I (jA V =40,0 mL Âjjc. t ^J]! ^ ÂâL 

L_ûU V>_1^ 4jj*]| oÂA J] LuujjS v_iu^j ék a*j ÜJ&* ‘pLüilj J ^âJ i 

C5— 1 J C 3 =0,\0mol L' x (2Na*(aq)+S 2 0}-(aq)) ^jjAj^I CjLujjSj^] 

SjjL^JI Jclü ^iL-aUl j/ t ^jJI J^UiuL -cijjVl jjlil f '^l 

./ 4^111 ^ jjji ^aua ^jjji j$ ja\ 

4JV^ J^uimII [I 2 {aq)\ JJ JaJ i^jj <4u3ljLLa t"'l U-v ! AjLwÜI •><» ') 

.(5-JL1M) gjUJI / ^jll 



.3 Jjl*-ûJI AjL»C. ^ ir-ni'lVl (JSjIü ^uuljl — I — 1 
40 mL Ââ.V Ig L»u.uû ^_HI 4 U., . J 11 ^ La — i_j 
?^Jc.lâ!iil ^cjj^JI ^ja 
.3 jjIxaII (Jc-Uj 4JaI*_a c m< I — ^ 

^ (jLiaA 1 1 il a II Au,S jjaj ^a, j^a (jLjjjLull 
I 2 (aq)/ I~(aq) :L*a JjauII 11a 
S 4 0 2 6 -(aq)/S Pïipq)j 

aJV^J [/ 2 (og- )] Aj^l (^jLuï Âiâl^l 4jâ jaJI 3 jL«Ji Aa, ^ <S je. ~2 

.^jjAj^I CjLujjSjjj] c 3 j£jù\jV E j^aJI j F ^>rJ 

0> I frl-all (j\ Ô^iJ “ i^V l frLallj ^jJjuüIjjjII A jj Jclij] JJ-oaII ^AÜil V jAa> ^ ■* ’< 1 — 3 

. \% ^\1 Jc-LiLaJI jA 

•f =1005 Aiâaill L^lajâ t-.Uii^l t J<--1 «-.U 4 ^c.jjjJI V <-ijc. ~4 

• (JcLâüll >. »>.<->) ^ja j Lu Lu a^ -5 


8 ja 8 


2012 (jl jjJ ^ jlt ’.Âm Âjib jjâl! l-ijaTil l j4«ij AjajjajJl ÂjL^.yi 


-U5UD 


EJ*»-* 


Dl>4 


• àM t 


0.25 


^4 


3x0.25 

2x0.25 

0.25 

0.25 

0.25 

0.25 

2x0.25 

0.25 


2x0.25 

0.25 


(ialü 04 ) : J <Vl ru 

Jc.Uü -1 
-2 


to 


3H 2 C 2 0 4 (aq)+Cr 2 0^(aq) + SH + (aq) - 2Cr 3+ (^)+ 6C0 2 (ag) + lH 2 0{i) 


mmol cSiyA\ .uc. 


3,0 


3,0 - 3x 


0,6 


0,8 


0,8 - x 


0 


ijijj 


®J*J? 


“J® JJ 


0 


2x 


1,6 


0 


6x 


4,8 






«J 3 jj 


s* 2) j f Jc-^ 9 Crfiî Jâq) jV <j»b Jc-lü)! 

A i/'U.r. ^yi A^a iâ i à. ^‘i I j l ■ ■■ a (Jcliû]l ~ ^â*i ^c-U-âjJ (Jclij]l IgJjÂjxiU ^j]I 4jio j]l ÔJaII _jA -3 

. ti /2 = 4 s '• *** 0^4' i> 

. ^Ic. U jII Jauijll (j# jil 1 j« jll Â lm'l'Ll (Jc-Uill pSÎÛ JJ*J jl-lLa ^A î Âl .*■ > ■ % I l Âfi. juJl — 1 -4 

_ 1 c£c 
V ~V~dt 

n(Cr 3+ ) = [Cr 3+ ].V =2x => x = j.V. [Cr 3+ ] 

= i^£ = l d t6r 3+ ] 
v V dt 2 dt 


V = 


i a|"o 3+ 1 

---L J : ,-,UJI 


Al 


o* - ‘r ! 


v = - 6 3 ~ 0,187 mmol. s -1 . ZT 1 , v 0 =-—= 0,667 mmol.r -1 . l~ x 

2 8-0 ’ 0 26 

L yal Uj ^LjILi J 3Jl*i]l ll)L«oL-aj]l tjaâljJ (jll JjâJ ux)tc.lilall j£ JJ (joiljü : J J .u all I — -?■ 

.(Jc-lijll Ac-jji 


04 


0.50 

0.25 

0.25 

0.50 

0.50 

3x0.25 

3x0.25 

0.25 

0.25 


(LlÜ 04 ) ; , ,*n v«jB 

Bû -> '%Ba + > + r -1 

.CjU jjjSIJ i^jU-ûl : p~ £ l*jiyi 

.îjtiîuJI éljjll j* J j . „j Ul ~i« .» jjij *s JO (., * l U-Jll C y £l*4VI 

N 0 =—N a = 2 , 2 x 10 20 noyaux "2 
M 

À = — = 7,28xlO _, V l -3 

t\/2 

A =AxN j A 0 =JLxN 0 =\,6x\O n Bq ~4 


A =A 0 xe 


-jj 


ln — = -Axt 
AO : 




ln— 

A n 


-5 


t = 


91401818 s = 2 ans 326 j 21 h 23min 38s « 2,89 ans 

.2009/05/10 : 

- 'lAoofy'Q l/ jo p/u <jï\ 



6 (> 1 


2012 <jl y* ^ jk. ÂjjLjjoill ^ jl*Jl :SûU iajluJl ^L-j £4 j 




MJ»* 


^Y> 


04 


)4 


0.25 

0.25 

0.50 


0.50 

0.50 

2x0.25 

0.25 


2x0.25 

2x0.25 

0.25 


0.25 

0.25 

0.50 

0.50 

0.50 

0.50 

0.75. 


Q&5 


( Jalij 04 ) ;dJl!Ul 

C 6 H 5 COOH + H p =C 6 H 5 COO ' + Hp * - 1 

[ H p-\[C<HfOO-\ _ 2 

° [C 6 HfOOH\ 

C 6 H£OOH (aq)+HO~ (aq) =C 6 H 5 COO ' (< aq) + H p (l) -î-3 

* t -i_j 

'E\y bE =10ml ,pH =8) 
E'(y bE .= 5mL,pH=4,2) 

JjiK’iU t jkal ; i ÂJajiU ; £ •JjIAaII 

c/a=c b V bE =>c a =0,W •/-■ ÂiÜ ^ 

c - m ° ■ => m Q =6,lg 
MV 0 

* a =6,3xio _î : pk a =pH =4,2 : A: a =io' M ’* -* 

C 6 H£00~ o-'—'Vl p H -6>pK a -j 


( Jalij 04 ) : 

0£/ £9j :w Jlî3iV! r Uüll-l-l 

/ >9j : ç»Uüîl 

v, =19,6/n -j” 1 -v 



a 0 =-=9,Sm-s~ 2 :û^ / = 0 ^ 

dt 

4ia^a (jaiOXAâ. jl 4*3lj (ji ^ûiLaü a Q =g 

V =C“ <=> û =— =0 : ^ 

dt 

E _ =Imv 2 =-30xl0- 3 x(14,6r -a 
c 2 2 

E c =3,2J 


Ja^cAui -2 
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2012 (jl :ô Ajjj^îkj j» jlc. Âjibjjill :«jLo Jajlull ^lu<j ÂjL^yi 


X3ÜST 


£>*?- 


*L*-* 


^uyi J-3ÜC 


0.50 


04 


0.50 

0.25 

0.25 

0.25 

0.25 

0.25 


3x0.25 


2x0.25 


2x0.25 



(Jali: 04 ) : lf M jaJjl XÔ3I 
- 1-1 


U R tllljjij (Jk / tllljoàj Aia j U R = R xi => / = — Wfl 

R 


«« +“fi =£ 


> Ix- + (Æ+r) = £ -1-2 

dt 

di (R +r) ... E 
— + . KO = ~ : 

dt L L 

: (JaJl (_>b J*j -I-J 


_i T 

Axe '(--(R+r)) + (R+r)A =E 

T 


=> (R+r)A=E j 
. A = I Q ( J, o h» I l ÂJullI JÙLoJ J A — 

.S jl.iU *— *A-* j r = 


— -(Æ+r) = 0 

T 

E ' 

: <xo , 

Æ+r 

L 


R +r 


-I -3 


cfeLull 


tr iaâJl 

I 02~I 03 j T 2 < Î3 

\<ji 

2 

1 

3 

2 

^o; < ^ 02 - hi 

1 

3 

t 3 = 0,20 ms 

’.fj jUJI ô 4 j 

L 

IaId 

h R+r 


r 3 

. r = 10Q : 
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:3 Jjj AjJü_ i )a^ ^jlc. * Â. t» j>îàJl Âjjbjjâll ^jlxll lojLa UjâVill ^Lmj 4ja>jjAiII Â-lL^M ylj 


£>*»4 


<U*dl 

ÏT 


* ^JÜJI £>b>JI * ^Uyi ^uaüfr 


04 


0.25 

2x0.25 

2x0.25 


0.25 


2x0.25 


0.25 


0.25 

0.25 

0.25 


0.25 

0.25 

0.25 

0.25 


( Jalïj 04 ) :JjVI 

CHfOOH + H 2 0 = CHfOO ' +Hf' -1 

.JtlÜll J J.l=k -e_i 

[Hp+]< c, : [// 3 O + ] = 10- pW = 3,98 x1g -4 mol -L~' 

ç.Loll £-4 LK (Jc.Uüj V uLjjUjVI ; ^Jl>q j 

( V = " — =3,98xlO~ J => Ty < 1 ) 

' [CW3COO//], 

[ W >°’]/ = [ OT i CC, °'], ' [CffjCOOJÏ^ 

T? f 

K i = c i Tp- [>,0*], -<vv 

J ïyy / 

a:, =i,6xio- 5 

pH<pK A \i />Af aI =4,78 ‘ *,=1,6x10-' 

CHfOOH : 

[CHfOO' 1 = [// 3 0 + ] = - =1,25x10 - 3 mol-L~' -1-2 

f f Z + + Z nrtr\~ 


H fi* CHfiOO 


[Hf*] 

t 2 , =^-2 — ^-=l,25x 


10 


-2 


K 2 =c 2 — - 1,6 x! 0 ~ s 


1 -T 


2f 


.4j^U ^I^VI 5JUlb c3U5j (Jc-liUI füü ^boûll -î-3 
.ALa^ll (jLiij y (jjljÜll dulj -4- 


04 


2x0.25 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 


( Jalij 04 ) îçjjült QjJ^' 

N =78 , Z =53 '"/ -1 

£, =[Zm p +(A -Z)m n -m( l 5 3 3 7)]c 2 =1009 MeV -2 


33 


ln2 

'x“"T 


m 


’jiXe + > 

-3 

tf(O=W 0 -e"* 

-1-4 

lnN =a/ + Z> 

-L_J 

InTV =-2/ + lnN 

0 

=8,7xl0" 2 jours' 1 

:^j 

’* =-^-=l,74xl0 _1 

5 ^ 

4 
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2012 Ljj_»31£j ^jic- ^ Ajajàiil Ajjljjgill jijkJ IÔjL« jajftJüjt ( JLuj Aa^JjaâII Âjla>y I 


4-tfjdl 




îT 




04 


2x0.25 

2x0.25 

0.25 

0.25 

0.25 

0.25 

2x0.25 

0.25 

0.25 

2x0.25 

2x0.25 


rC=> 

p 

* Wd 




_nrrv\_ 

M- 

U L 


r-e 




( Jalîj 04 ) idJlîÜI 

w* =£ •/ :ùV (2)t5^^' t3*ija r, lK-^i -î-1 

:ûV (1) r 2 <J=^i 

“*+«*=£ 

<#(0 , CR -t-r) £ 

dt L K L 


E 


£=12 V 


-î-2 


t/c 


L=- 


I =ÎLEbsl- 0\ A 
£ 

=> r =20 Q — ^ 


R +r 


t=r=l0ms oâljJ u R =0,63U Rmax =6,3 F -î-3 

O-jllfu-sWi» t = — — o [r]= ^ * =[r ]«5 

^ R+r LJ [C/][/] _1 lJ 

L=r(R +r)=\,2H -M 

£(I)=-I-/ 0 2 =6,OxlO'V 

2 


04 


7x0.25 

0.50 

0.25 

0.25 

2x0.25 

2x0.25 

0.25 


(latfi 04 ) : ^-jl jll 

Z = -— g xt 2 +v 0 sinax/ + h A j x =v 0 cos axt ~1 
2 

ç - 

Z = 7-2 — - — x + tanaxx + h. 

2v 0 2 xcos 2 a 

Z c =0 j x c =d : Upl (C) MJaiill Aie. -2 


0 = — 


£ 


2v 0 xcos a 


d 2 + tanaxd+h À : jLuuJI ÂLU-a 


v o = 


S 


= 13, 89m -s~ x : 


cos a V 2(tan ad + h A ) 


x r =d =v n cosaxt => t =• 


v 0 cosor 
t = 2,2* 


-3 
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2012 (jl j*. Âjjjjaj ^ jk. Âjjbjjàll :SjU I^ÎS B 5jL>yi £jb 


£>«*-« 


4jQ U> 


ÂjUyi j^aUc. 


0.50 

0.-25 

0.50 


0.25 

0.25 


(ÂLÜ 04 ) î /^u yaâll v»Ul 

■ "j bl 'i« /> 4 4 _>2aj 4 A^. [-4.nl ! (JâVl ^^Ic. ^ui _^ll ^_ j*~i*4j — 1 — 1 

■ 20 mL ^>>* 41 6jô*-« <ju<aLa : aJLui^II — <— i 

I 2 (aq) + 2S 2 0}-(aq) = 2r(aq)+Spt-(aq) ~+ 

.Sjjiû jjS jiuJl CDLoIjcaII <3* J jlxxJl (Jjl"kAlI cj&lüll ^JJ A-laiill jA jàlSiîl “2 


[/,]F C,x^ t 
1 2 


w- 


ÇÆ 


2F 


-4 


04 


3x0.25 



H 2 0 2 {aq) + 2I~(aq) +2H\aq) 

= 21î 2 O(0+ / 2 (o?) 


mmol cjY >»ll ^c. 

to 

3,2 

18,4 

Sjâ-W 

®jâ_* 

0 

t 

3,2 -x 

1 8,4 - 2x 


‘J*-* 

X 

tf 

0 

12,0 

Sjàjj 

'•Jji 

3,2 


0.25 

0.25 

2x0.25 

2x0.25 


■ U. u J 11 ^ ^jA Âc.jxoll — 4 


_ 1 a!x 

v "F^r 


= = Mû = 2xlQ- 7 mmol -L~' -5' 1 ï^t^lOOs bJ 

dt Aî 

. ty - 50^ : ûW^* ù* “5 
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SjpijÂiJÜl h y\ ji-l 

OULUll j OÜbiai^J ^ jll ù \ jiOJl **0=1’ « j’ jj 

2012 ùl I yr :i jji ^liîl <*!*=)' 

^?bj ^s)l j OLb?U jJ' :ôuiJl 

(_â ./^îj oIpL*» £>jl :5 jlIi 4-jU jjÀji ^1 a)I :5iU tj 

ikî jlüj (ji LJ ic. 

JjVI py+Ày*l\ 



U AB 



itrrtt::; 







'jjfr t:'.::! : i'HÎpfc;?f 


a i üi!>ü nalgi;nscfe^;gr^tt;acgn:y araTat^gto:^4iû^austaaamsisg>fci 

B H ^gM ftggmaHgfi istiaasfr su æîQm»asim> 8tf»æ nwapinw 

OCHiitt SürHiC Ugj Hri Ig»®? BfiSifF flWgH SgHWffligg «BtBjWB 

rcu t_m fuat*nnwBT3i ;*jiiip;i rtîlirt* . xnwr : Mtnt imrtrttmi Smrtnt wniOTt: taRfii » i 

•• • • * 


(LIL 03,5) : j/jM ùt*® 

: JaJ c Aiî&a Ajuuj AjXq^Ij Je jljjbül £ joâl 

.SjJJI CjjIj jaLou) jUli 4 oXaÎ 1 : JjVI AjuJaîl 

Jâb J a£SJI ^>2' 

. JjIaaII L-JüSjill 3/aV) lô$J 

J AT aJûLII r = 0 Airi^Iil J £jJaj .<c. jlà Ajl^JI J aÜ&aII :VjI 

AjJLui IjjIj I jLj ^ jjl G ^ AjuSujil 4^1 

^ ^ *^1 o JaLLo USLqj £jCi4 O AJbudjl^J . / =0, 37 7 Wj4 

/ ^>jll aJV^j AjoLJi J Ja Jjj u AB Jijü jjcul jljl 

.(Îl-J^l) 

4 ôjl^ll J jUll / jLlJI ûJjJù aJVûj JjJI o jLc Jac/l —I 

. / J C AJj^aII Aajuj 

. AÔ^Ul Aajui C <aJl3 Ja, “S j 

0 

A^uill JJ LjjLmu» AÜ&aII jja <jAJ jSjàîl 1 a . V iC. :Uilj 

Ifc Juü A-lâaJ J (2) J /l AlilJI £j^aj 4 f/ a = 7, 

• R — 1 KQ AiLojUu ^ojl (JSlj J a fcfL a l l Jj i t — 0 '^y 

, u AH ' ^ Jll AjljJalfoll aJ ûIjuJI ^ ~ I 

• U AB =U 0 e 1 : 14 k j Ulc 

jj jjll J_jiaJ Ajulio (j^ Ex A O jW^ Ç'** - ‘AâjS-oll ji-JjiJ tllil ~ t— J 

Âj^qjj Âiauil yi .1 (jxjîl ÂJV-Ij ÂÜJI ^ jla jjJ U AB 

.^ejl"” (JSJJI) jLull ^ WÎaII Je JjA-aaJt ^JA \ J&AJ A-LujLlo 

• C AiaS^S! Ajijui A^uâ 0HLüjl 4 ôjlûll T (j xjl vl-uü Axuâ LiiljJ ^ 
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E < (MeV /nucléon) 
A 


0 - 

• 1 
• 2 

- 3 
. 4 

- 5 

- 6 
- 7 
• 8 



50 100 150 200 250 






F n 




| | 



i 






j n 





















































( ua 03) 

.Ailla jjj^Jj (jjjîujj 2 He Sljj ^cIlü ^jjlujjJI J J^ît (jjj (Jc-lioîl —1 

A .AijC, ? doUJl Jcrlioll £ JJ U “1 

.viijlaJI (Jc-UllII aJjU^j ujljSI ~ L-J 
?J!bûJ liLû (2- ^jjLail ^ W 1*0 “Î “2 

CjVI 2^a (2-J^') O -0 “M 
c U^iU aLUII AjjjVi 4 jlkiÇU aLUÎI AjjjVI 

.Sjfiiuuoll Ajjjfyl j 


2- Jüll . ^ ol jiil E t g? jjill injjlt AâUa 3 jbc -i -3 

!ôjU*JIj ^ ^jjjll Jaujll vljliUa aJV^J |^£*| Sjja^-all AiUaJI “e_i 

|4E| = mtHe) - E e (\H) - E,(\H)\ 

. MeV J Ô jjL» ÂâUaJI si* A-oj3 


;ûi 1 'k* afl 



J H 

3 ,» 

2 He 

(MeV ) iuj ÂîUa 

2,22 

8,48 

28,29 


a: 



-*• 


3 -J^ill U BC 



4 -J£ 4 dl 


• J * U BC J 


(ÂJaü 03,5) : <2JlJLùiJ^L 

:<^L Ia* (3~ JSjill) ÂjjLj4£ i ijb (JjSjü 

E — 6,0V ÂjjL_^S 3! Â£^a-a3l Aj jâ jai<m j3j3 

- 

. r = 10 Q IgâajLL» j L l^lub Â*j»i j - 
. /? = 200 Q AlxjlLa ^OJ i Jâlj — 
£x/i O J ÂL^I jjà t A! - ÂjuLUII ( 31 iût= 0 s ^ 

M sr J W ^B ^Wjf^ 1 ' JM JM 1 ' C£*i 

.(5-JS-ÜI ) j (4-J143I ) 

Ex A O <j** V-iJ AjuJaj JjS-oj (^jJI jA L® — 1 

y > ,^ \ Ajûlljll t ** A i\-v \a 1 I i.xi \\ 

. — — j i(t) ÂJVjj u a b ôjbc. (_ûSI~2 

dt 

. i(t) ÂJVjj u bc »jL jc. i_ü£l— 3 

u AB a\ (3sl jaII jmjôIIj <_£ ‘-rAuûl - 4 
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J ^ (ÂlaU 03,75) : yVj» 

^jll (jîoaJl <dl jSiyj ùL-i-li 4 jjljaJl <3 j£ J-**S <>■ ^ ^ ‘2012 Jjlj4 </ 

.41* ÂjLaJI (jiallall 4—alÂ (jjjj-Jalall CjIjc-L-aII J'— 


•V 


<_K 


ellacj 


m 


sy M . , ja <w j 1 j ,B *■*“ V°°^' ÂjLâlsjl' <bU-J' m&' - 5 
7 0 ^^icYi ^~ 6 

t^jhll ^Uâjll XiC. a jIJI jlSaJ 1^'^ 

• AjaiS t w .^1 

^ J .Ml / j t*îâfc^ ^ T j4jï clulj <ajô «I>”7 

1 oit AjjI j Z/ v uarJ-8 


ü 

. = 50^77 • 5 ^ AjüIj AjAâl 4£- j*»ü ijfyl <_>* /ï 

^UI^Y' W 0 Â^' (> t = 0 ÂliaJl» ^ .ÜLü G AillLc ^51 jfc 

.(6-JS2J1) A/ ÂJLÜll u* jYl çia-4# fJaûjÿl V 0 <jüV' Â^IjÔjVI Âe J-Hjj 

1 0;i,j j ^ûIaIuJI j ^»U1a1I ^ G Â£^ 



£ 


0 


.<JSü o jâ odüAj Sj5 <jic. jàjp j (jj.Vu/iil 


\ 

% 

\ 

• ^ (Jj ” 1 

h 

« 

< 

A 

4 

% 

. zftj J X(7; 


% 

» 

t 

4 

1 

. z(x) “Irtll Al^U a ~ <— 1 

2 

#»2‘ 

' - -- .. - “ 

. M ji*^' Âiaii 


>t >a jV' J) (JJ-^-ûl' d>-ojl f j*ï i>0® J 


6-JLUI 


MS 

UjâLi Jjjil ô- A^OJ ULj -^j fS 4<>jVl çla-ü ^jVI JjB. i>4» «-ils V 

Ât>- jjj UljâLi Lh 4£j ‘ O ÂLiill ^ ^Ul /j ^UûjYI o-* <J*Ï •* Ja * 

f =.100 XV JÜDUHj l«ic. j*ü *1^1 dl£â*l Sjü Jj^ll .(7-JüB) t = 0 Â^l' ^ ^ûIjôjI 

.Ja jLall JDU. (_ >) ALaâ.J Â*âb JUa] ç-a t ÂJâaJll ^ <C-J~> ^U2, JhU V :dua. 


9 3 â^â^i» 



7-lM 


. aJUoC J&Ja Ac-Jju j 1 $ ^ A-JbJaUllI aJjIaaII ^ “ 1 

• t £y*jfl ^JV«^ J ^jjJifu^ill AJUaD AXr^jui V J^iaJ ( 8 “ l)^^) “2 

.V f ÂjOaJI ÂC-^I ia -I 

. t — 10s j t = Os : (jjilàa!]! ^jLjûII 3 âcjj-JI ^l ajâ .ua - <-j 
. m = 150 kg ÂikAll j Jjjôi-all ÂliS i h = 405 m 4 g = 9,8 m -s' 2 : l J«m 

(ÂJaü 02.75): 4 véoIâH ,•*>*» 
QZn Z« 2+ ||Cw 2 *|C« ® : JUb Jïaj 
E = 1,10 V :ajjL^£JI aS^^aII 3 jül • 

jUill A^a. A j\c. ja i R ~ 20 Q Aj-ojÜo (JSUj Vj^-o (JUjIj Jj-oC ^JajJaâj JSjuü ( suuj jl“ 1 

.jjljJJI j ujljjjiSJVI a£^>^ oL>jI j 

JUlil eüül <•*» iJjV'ill jr^oLJI Jc-lidîl aJjLla gJjjLyal i^lskjyi j 3,'Ua^SU ^jjjoiwaiîl <jii]jlîL-a]l l n5i l~2 

. JjaxJI 

? (jj j&H AJl^ -lie* S.iJlr*) I iLo ”3 

.SjU jllaj jluîl oA*i L.ua .^1 -4 

. JUuaîiVt ô-o Ù^ lC '^ JuJ ^ C J û JX*JI ^lA AjaS ^ UJüu^l -5 
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(ÂJaii 03,5) 

.25°C ^ JJla-JI JS 

, - '1 '1 fl' TM \ (JjIjL^xoII (jx JJJXJ c' jJ t C I3 H , 8 0 2 <JL»^yi ÂjjüjaJI Aitu-a ; j>»xrv jjjâjjjjjjyi 

(Jü ^Jc. éjLbjj-all ^jjâ jjjjjjÿl Cl' ji^Vi.ha ^Lû. I jl jail (jiaàâ-4 j j S>« «(jjjjuiVlj AjjC 

^jjjjJljVI Jal2uîl I^A JS yà .cldl 200 Wg jlûlcJI Jcaj (JjIjSI (j j*> ■■!<> 

M(RCOOH ) - 205g -mo/*' .RCOO‘ —> jilj-B <-U-Vj ÆC00// j 

# t 

So J V^-® ^Jc- Jj-oajâ cl» Aj jCjj (j-acaJI (jx 200/Wg C>^ CS jâa^# >., n . Yt :Vjl 

• Vo=500mL aa >a . j c# <^J>*ll « jjS jj 
. c 0 «0,002 mo/ -L' 1 : J t> ^sb-1 
. pH = 3,5 *-j 5H 5 0 Jjk-I pH "2 

.J j ^ clall £-0 (jjâ jjjjjjyi jÀa (Jclîü (jî ^jiôll tiLjlaôuilj 

.Jjaall \^]Q r (JdIüII j*j& LjjiSI—c-j 


r,éq 


_ * max- T f 


: JSjÜI ^^lc. v \ft) qj\ joli AjC Q r SjLiC J JL “ -> 


.wo/ 


r.-fl-*,; 

<jc. jvu j ^Jâ&V 1 : x max j JclüU fJÛll Ajjoû : T y- 

Qjl jill lIijIj A^ûjS 
LS -lc' (J>*.4 a1I jIoLqJI a.,% > ^ 

5 ^ = 100,0 mL 

ojjS J i (Na’ (aq) + HO' (aq)) 

<uà v—uÎj j c h = 2,0 *10~ 2 mol L 1 

^jl S (jaAll 

Axjjnjj 5 JjI^aII <ja 20mL i^ti . (Vf, S 

d jjlS Jj K a i o jjUij jAij 

iaB ^yJc. (Jwa.^. 1 ^ c a = 2,0 *10 2 mol • L 1 

• ÔJjIjLaII (Jc-Uj AJjUuû 

H P' (aq) + HO' (aq) = 2H 2 0 (t) 

.ôjjLjlaI! A \\aC~ ^ ]kj]nâ > j yjSuiü ^ju»jI“1 

A Ua\'l y jâl£ill Ajaâ j ~2 

.1$jjjUu> cLuj ^sll HO (aq) i ôjIaII ajlaS a> ~3 
.(JjiAÎI jid\RCOOH ça Cilcliü <illj 0juiiüjl ^J4 HO (aq)àj\y$l AjlL-oVi 6^1^11 AjaS ^~*4 

V^uILmâj IÎIa i^jdüjSJI SiaJ jloîl aJoS /?7 <— ua^I — 5 



9-JLi» 


9 5 
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(Jaüü 03) ,M»3fl 

bjjSjS (at + (oï) jjj <> ^ = 50 ÏYlL 1 a>^ ^aÎlij 

^ jjjujIj jJI (JjJax V 2 = 50 mL l ku>n 4 Cj =3,2x10 x mol-L 1 

Ujl ôâL ^ & jJi J .La^U .c 2 = 0, 20 mo/ L' 1 oj&Ji (2K + (aq) +S 2 0; (aq)) 

S 2 0g' (aq)/SOj‘ (aq) JcUill ^ jijS jLiJI (jjjjSLull jij / 2 (ag) JjJ ^Lul j^aujJjll Jliîûll Âajiü Ljj 

• / 2 (aq)/I-(aq) j 
. ujjUJI ^jLajSJI (JjVill ^ jaI a II Jc.l£iJI <1 jLuq ujj£I — 1 

. .WaII JcA&iaII (jJC' 4(Jc>Uall ^Aal! V j-^ J^-jouI “2 

^^iaaj ^ AJâaJ JS ^ / 2 (o^) jSjiiall JjJI ^jluJ ^jaII j^S jJI jt jOJ ”3 
,f'=F,+K : L 

5 min J£ ^/'(a^)]ojJI j jl>iJ joli *-jLoj Jjaâll ,jjL (j-ia.) -4 

Jj-laJI (_ji ulüjJj ^ic-lsill ^jjaII 


r (mm) 

0 

5 

10 

15 

20 

25 

[/Y^](/o- ? mo/-r / ) 

16,0 

12,0 

9,6 

7,7 

6,1 

5,1 

[/.r^K/o^o/r 7 ) 








.âjUvi Âijj ^4 ^jj âjji ^ L u Âîjj ^ [/ 2 ^i ] =/ (0 ^4^' ^ji ^ « Jj^J' J-sî-î 

.AjLAJâ (jjC- 4 f 1/2 JcUlII 4, ftjnV) (JA j V-ijC — 4-J 

.Ah?klll jjJI jjIja! êUuâ. 1 4x.jju» gïnJ 4/ =20 min 4h*Jl' Jc,l£JI jjm 

(&L 03,25) i-nnSH 

.^j^J Jdül S^aUs ^C-lxjiyi JbLiill - 1 

. JI^SjJI 4_i jC. 4 JaLuoll 4JaaJjuia]I (jJjill û ^A Jl jSjJI “i 

, y ^IxjuÙU lilSüll IjA 4 1 \%1 >/lj . Ljojl AjuIaII ^7sPt (jJÜ^Ull ^ ^.irm j ^jjIT iflSfiLJ ~ 4-J 

.(^ Jjjll J jâhJI I^J ( 3*1 jaSI ^1^71 ]r\A\W Irk^Jra y* 0I3J dlSflJ aJjUi^q l-JjS 1 - 

.J^poll 1 jlA JvIà y ^lxji7^ “ 

• A =3,4 xlO 14 Bq > t> 7 g -3 ^U-S/l JaUisH 

.<1jl*JI ^ rn = J g ^ Sj^^aS! - 

• ^ jaxJI 4—ibnaj tj/2 " 


9 6 iw 
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Jj\\j J .. .M l ÂIuiLiÛa dL>lc-lij ili Wl .^j^ill J (^â La £ ÂiUall jA (^jjjll ^LadTi/l <j! 2 

4 jH —> 2^e + 2° I e :<Jtill ÂbU-alL I ^Wui jLaj 

MeV —J - jj'.M '> ôljj J< Sjjs-all ÂilUI IjSj M Âjjjlll J&ll jj Jc-Uill Lï$J zlm ,^1S3I <>asJ 

c=3*l(fm/s :£l >11 > * >iil Â* j- ‘ lu= 1,66*1 0' 27 kg :*j>B J£M s^j - ‘. ûAjla^aH 
7eF =7,6 *10 ,9 J < =6,02 *10 23 moï‘ rjjjlèjsi A>Li “ 


SljJI 

î 

^ CM 

ÎP 

Jn 

°p 

i e 

(U )^AJBSB 

4,0015 

1,0073 

1,0087 

0,0005 


O 


L.r 


1-Jüll 


j'(W17 


(ÂJail 03,5) : ^l >«âH 
:^a <j jSxll |1~ J£*UI) ÂjjIjj 4£11 Sjl^ll (jiaJ 
. E—2 V ÂajLjfSll Â£ja-all <Jjâ vlulj ^iljj4£ JMjü .iîj-a ~ 

• R — 100 Q Alajlia Jâb ~ 

. K IgÂajlLaj L j Âaj*1j — 

. K 4*3^- 

: K<*±M I jlij-l 

>jis (j;U >Lj^l' »l'j u b (t) Âju^jII >>3 (jjj >Ijj<£1I JJjjII Jajjj >1' 4&U1I vû^' 

•E J U/j(t) 4-ajÜall 

.w^(t) ÂJV^j f>j 4 i(t) >Lij4^1l jLjlHI «Jui <T7-iJ u b (t) -^“s- 1 

.3 jIaII Uft(t') >11 4 jl ■ >.1 à”' Il ÂIjLlaII ^ rVn » J “A. 

Ji^Ll Ajl>>iU*tll ÂJjU-all {_> >a*J — 2 
' i 'JJ*" ‘ 'IL»; >— uIjj w j 7? ‘,4 >.* ija. u R (t} = A + Be m 

jLjJI Ô-l»i] (^La>l j>ajll AjuIIaj £x./ 4 O il 

Je J*S *JJ j M KO 

.(2— ^wloII 

.£j\ù\\ ^Usùll ^Jâc.S/1 jlnfl 3.li Zq c jSlJ 

./q dAjÜI Aaà^aJI S jU*JI ) 

T 4 Aajjo) ^11 A^q^IjLû ^ £ t / q o J juaII A 1 jiLi j L-J 

•L>*j® £-o T (jl JjlVvllj Qajj 3 jl^ll T 0-3 5 ' 4-uSI 

. L AjlaJj , jll AjüIj A^ojâ ^r’Vn* J ( T Aai a UjUj Joa ““ J 


îli^ 


Effi 


i 


— 


i«jj tiæ :i : i: ::::: n : r 




::::::: :i;;:::::: 



0,005 


2-Jlül 


9^7 







(ÂJai3 03,5) : çJ & ru 

JL C 6 H 5 COOH V = 200 mL 5, UU V jkx j-^r-1 

. pH ! — 3,1 «^ajâ (Jjkxll 11 a pH ‘ Cy = /,0O x /(? ’ 2 /wo/ -X 1 

. ç.LoJl liLjjjJI (j '**•"**• (_Jc-liü aJjL*-« l_û£I ~l 
. Jeliûll Iôa ^jSjI V j^. j 

IjLû , JC'laill Tyy- <luü L-JjUA^t 

C 6 H 5 COOH(aq)/C 6 H 5 COO (aq) K aJ <^j^\ £& S jU Uffl -J 

2 f 

.AlL<uâ L-Uu^l jxi 4 AT fl/ — Cj x — ^ <jl CuüI “A 

I ' x lf 

j]l ju«n! 5^ «.Lttîlj 10 _j S 1 (Jj >k 20 mL —2 

. pH y =3,(5 oAaJâ Jjk^ll LiA pH j»J ‘ Cy 

.c]=l,00 xlO' 3 mol L l :J £$ -1 
. pLcJI ^ /a tiL^^-uîi ^yxA2± T 2^ AjjujJ S ’ÏJ.wll A a\î\ \ <■ * im% l L-J 

- aijB ÂauÛ (jic- (Jjila-all >■ Vrt-xj JJütj jA La — Jk 


( ÂiaL 03,25 ) ii y^LUl <•* >-ai 

(jk cH 3 £* d»VL-aüVl S AJaa-o £jJa j M UjS j£ jaj ^jLâluuJl ÛJlAa. jll eLakîl jj^aju 

.(P^ Phobos Q * JJ jà jxâll tl_j£jSLll 11 a jlaâî .iJ 

• G = 6,67 xlO'" N -m 2 ‘kg- 1 ^ 

- r = 9,38 x 10 3 km 'P J M ûW " 

• m : Phobos *ï£> j m M = 6,44 x 10 23 kg • ^ - 

J M = 24/» 37 min 22 s : ^ Jj 3 * M ù'jj' 5 JJ J ’ 

i_wûj 4 jjjI.} J-aâlI Lia Â£ja. (jî J Ij-ajaA. ^UaüL Âfi. jj* JS-ÜI Âjj ^ lui^Vl »^A ÿi (_ÿajâj 

.(3-jSolî') O c^) 



3 - JSuà» 

9^8 
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• P ^lc- M ^5^11 ôjill i^ Cf L&* ~~ 1 

.A-a I sulo Ajjilj jaÜI I1a AJUae jSj^o A£^^. j! (JJJ t^jjjAÜÎ ^jLJl ÛJJÜ1I çjnkn — î “2 

.^cj^aII P jaaII (jl jjJ jjuj S j Lie giTuJ “uj 
• 77î^f j G <r jjjIaaII aJV-^j £^>*11 j * { > a£^>^ jjJ © jUe ^ — 3 

: AjjuûII J çj±* j ^>LSJ lLiÎLJI q^UII ^>o j jSLal — 4 


T 2 

H-= P, 2/ x ;o- ;i 5 2 
r 


^ ^ * — v- = v, / y xyc/ "5" • m 

IajI-Lû AJaa^ljjJ T $ A^ojû Lo Î^ljjaII AjjoÛÎIj bjpjjM iS CjV IaaiV I AJaa*-o £-iJa j y , ,i>j (jji~5 

?.Vmv 

x ( 03,5) ùi>^ 

. (jâVl (je. jfh ii.nl Ct (Jjuall ÂjjI j l. il >u~\ (_^<a^iJ 1 

AltiS (5) y, iL^i ^u> lJliL) Âi-o^LJI ^ £ jâ ^li 

Ae ^uü O AÜiîl (j-o t = 0 Al V k lI I ^ 772 = 1 Æg 



V 0 


4 -(JSjJI # ^4’”cJSjuJI^ j\lüa\ ^làeVl c3®J JeV 

djUaiiâ^ -1^.1 JjjL-aaJl j (5*) AJUae j£^o A-S^pk. A-uil jJ Ju^LJl t ^ Uul u JLojLLujIj 


: AjJlill v = f(t) 4£*jJh 




• O L>û Ai^â A li "kl «laj ^uaaJI 1&jz> ÂjlxlL ^jjjl jlil ^jlall ^jjjUJI — | 

• JJ1 $( S) " A £ jSkl ) rk]n\ a' I jA Lo ‘(4) J (3)* (2)^1) AjujS/I y“ ll lili^ ail ^“L-J 

.(Z Ajj! jll A^uâ u-Lua^l -\ab 

• t — 2S J t = 0 I ^jjj AjC> jioLoi! AiLaJl ^ \wi«vl —J 

• f AjjIj l^rvi^u ôjâ ^J] (JjLJI ^j3juuoJI ^-le A $)l j>\ c-Lül ^jaiaJI ^ Ao^q^H ^ —2 

# . . 

.(5) fjyoaJ! Sjjj^oîl Aask jUJI ^jül Jlo J H 

.AjS ^ jLuuüJ AjàjaJI S jLuJI 0jLilu»l ^(5*) aJLLc A£^2k ^Jj|— L jJ 

•f = 1 ,8N (JaJ i^yc ^ jLuall Aajl3 l . u*«kl~A 

•g=9,8m-S' 2 : Lf iau 


9 ^ 9 


2/<34 — • ûiLuial^j+ <t ^ialjj ^jÜ :5»aui -iaiLjjiH f jW :î jU- J jVl 4u^j>*iS 4^V) 


03,5 


2x0,25 

0,25 

0,25 

0,25 

0,25 


0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 


(x Ja-âj 3,5) J&l f»»® 

: u AB jJ^ "ÎQLîi 

q = i.t = C.u A£ => w XB = —J 

U A jg = fl./ î^jlull C3 .\r.')all <bla-o — 1_) 

a — — : (jijâLîUJI ÂijUaAj : C cjL^. 


i 1-0 


a = — = 


C 17,5-0 


= 5,71x10 


-i 


C = 1 = °’ — i ° ... = 5, 4 x HT 3 F = 5, 4 mF 

- — — 7 7 


a 5,71x10' 


l 4jbû j 


• téU'îkb£\<>^LJv. 
(^SSs < /*«v) '■ Ù^-J' c> 


4mu C.U 0 => C — 


jxt 

"ü7 


: i 


c = 


0,31xl0 J x28 


1,6 

C = 5,4x10' 3 F 

: Ltë 
* 

ÂiLiilÜI *LUJI -î 

p 

U AB + U R = 0 £-»*■ (> 

«„ + /îC.^- = 0 => ^a.+-L u „=0 




dt RC 


* AB 




t/ 


jL/i — — = a.t :^jlnîl ^Wull 4 JjUuo 


u 


U { 


AB 


U AB =U 0 ' e T 

u n 


:liul 


^- = e r => I#i— 2- = -./ 


lA-Lû 


1/ 


/4Ü 


W A£ T 


S C Âij£*o]| Âjljuj 


1 


a = — * (jjaOjiJI ÂâjU->oj 


1 2,8-0 A , M 
fl = — = — — - = 0,187s 1 


t 15-0 


> t = 5,36s &S,*s 
x = R.C = 5,4 s 


C = -^- = 5,4 * ÎO^F = 5,4mF 
1000 
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6 <> 1 


^ :SjU-JjVi ^.jj-iJl ^UVI 



0,25 

( AÜ 03) stPSM ûtxaïl 

, ^Ladjl (Jc-lij ;<*iolaJl J&UHll £ jj -i-J 


0,25 

|^2k S jjj£ 4jUa £-0 <LSj SI JjSuîuI QllLiâ-v ( jjjl jj <*Luiaj! jl ^UsJîll jA ;<âJjsu 


0,5 

CjUjjÂû j 

^ + JH -> |He + > -v 

03 


.A ùùxl\ 3J V^J (jjJSaj (JSJ JcaJjll 4iUa CjI Jjlij (JlaJ (jjlual u J -2 


0,5 

.A > 1 80 aLISII Âj^I - 


0,5 

0,5 

.A < 50 çLoûU ÂLlîll - 


50 < A < 1 80 * Jâiaujl - 


0,25 

^jjîll <iUa - î-3 


0,25 

E, = [fZm p + ( A - Z )m n - m ( fX)].c 2 

|iE|=|£,(ÎHe)-e / (;H)-e / (;H)| 

|A£ | = 1 7,59/WeV ÂSlLJI Â-ojÏ - <_j 


5^ 


0,25 

0,25 

0,25 

0,25 


0,25 

0,25 


0,25 


0,25 

0,25 


(AlaÜ Q3.5): iUai ,-m Ui» 

'Ex A O (J^j AxjJaj [jfc-aJ j' j •> i l _jA S^SI 5 ^ lajpll JJpAVl ^uil 1 

. r di 

u AR = n + L — -? 

dt 

u bc = Ri — 3 
u bc = ùj^ i = 0A Loïc. -4 

(1) 

(2) tr»=>^' 

-5 


U BC *■ 


U AB 


U BC = Ri j «J» —ri + L~ ’•£) Uj 


dt 


di 


(R + r)i + L— = E :ÿli 

dt 

R ‘ i+L îr E ^ 

<iLâ\iâ]l ÂbUJl 

/ + ——- — 
/?, dt R , 


o* 


2 





0,25 

0,25 


i = — (1 — e r ) :^J\ \ jW ^ jVl jJI (>> ÂjLâlÎLill ÂbUJI 

R, 


h = 


E . 6,0 


R + r 210 


= 25, 6 m/l -6 


0,25 

0,25 

0,25 


4jjuû]l (j* La) (1) L>® 7 

J ^IaJ 63% 

t = 2, 5ms 




. C il j . rt ljj+ < ^bj fjkJI :#jL*-JjVl Âaa.j>»ill ÂjUVI 



. ^ûaljj — ÂjjLJoÜI :5 jL» — JjVI 4jI^VI 


0,25 


0,25 


0,25 

0,25 

0,25 


0,25 


(A«kU 03,5) yJJjaâit 

:VJ 


C _ n _ m 
° v 0 M.V 0 


=> c n = 


, — — « 0 / 002mol.L' 1 

0 206x0.5 ' 


s li'ill (JjiSk - i — 2 


cJtUÜI üiU* 

RCOOH (aq) + H 2 0(1) = RCOO-(aq) + H 3 (T(aq) 

UU) 





0 

CoV 0 

'•J* 

0 

0 

J^iS ,uii 

X 

CoVo-x 

•jf* 

X 

X 

J*VJ> Uuli 

X=Xf 

CoV 0 • Xf 


x f 

Xf 

4*ütV> üuJt 

x==x gm 

Q)Vo -Xmax 


•tjrypx 

x 7m 


(Jc-U'~U>H jA jj^oaaJI ,jji (JaxÂwU C’UJl (jl L«J 

•• x mŒr ^-oi>c.Vi ^üh 

x max “C^o = 2xl0" 3 x0,5 = 10~ 3 mo/ :<u«j C 0 V 0 - Xmax.0 

^jîôll (-jLuiA. 

x f = n(H 3 0 + ) = [HjCr ] : V = 1 0" PH . V = 1 0 -3 5 x 0, 5 = 1 5, 8 x 1 0" 5 mol 
(Jc-liOs ••<!* j T < 1.^1 t = ---— - = — = 15,8xl0‘ 2 : t “<*-**-> 

^max ^ ^ 

: Q r (Jclioll jxjS — l-j 


fop+lfccocrl jc 2 /r 2 o x 2 

a [/ÎCOO//1 C 0 .V 0 -x/V o (C 0 F 0 -x.)F 0 


a = 


(c 0 r 0 -X.K 


e ' A = (c,n-* / )n 

C?r <9 = ' 


r 2 .* 


r.0-*) 
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6 (> 5 


:A^ui -îoA^iîl fjkfl :SjL*-JjVl <a*ùjajÙ 


0,25 


: K <jjl joli Culîi <ajS —j 


0 -K - ( 15 » 8xl0 ~ 2 ) 210 " 3 
Vr4q 0,5(1 -15, 8xl0 -2 ) 


= 5,9xl0 _î 



0,25 


^ j jjIaa} jjjlc.UôaJJ ôjLall ^ 


iloil S>M' yiaJl L_u-ljj -2 

. 4j jÜu ^ l>y'n lj jSj Il Ijxol jj 

E(10,3mL ; 8,4) 





n(H0-) = C,.V Eï =2xlO" 2 xlO,3xlO- 3 =20,6xl0' 5 mol-3 

n(HO _ ) = 20,6xlO' 5 x — = 103xl0‘ s mol :<jj£ lOOmL^^j 

20 

n j (HO‘) = C B .V B =2 x10" 2 x100x 10' 3 = 200x1 0' 5 mol “4 
n = (200 - 1 03)1 0‘ 5 =97x1 0 -î mol *i.j 

m- 97xl0" J x206 n = — ~5 

M 

m = 0, 1 99g « 200mg 

( _ r ic. _jaL» £-a (3»l JU IjAj 
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6 £y* 6 Arkii^i 


SjOA ^Ju : v-i fjUI :Sju-^i V*Y» 


r^03>; JjV> ù^i 

-1 


0,3 


0,25 


0,5 


0,25 


0,25 

0,25 

0,25 


0,25 


2-f (aq) ^2(aq) + ^ 

^2^8 (aq) + ^ = 2S0 4 (aq) 


5 2 0, 


8 (aq) +2 ^ (aq) l2(«q) + 2S0 4 (aq) 


-•^1 Jja» -2 



*^2^8 (aq) + 

II 

1 

i 

<N 

^2(aq) + 

2S0 4 *- w 


10' 2 

1,6.1 0 -2 

0 

0 

^1UU!. C 

10" 2 -x 

1,6.1 O* 2 -2x 

X 

2x 


O 

1 

r 

1,6.10' 2 -2x max 

x mtn 

m ax 

2 *max 


^max=C/2 =10'W(oi»A>*) 

= ^3- = 0.8x1 0" 2 mol (JjA*) 

: jjJI J Jyi, -ia^ll JfrliUI 


n(I-)=Cy i -2x 




: ô - » :Â3ûUJI_i 

*. F ^ Â-»*-i3L 

-IM 


1(0 


<*) 2 K 2 ' L ~ i!J < , > FF ’ ~ F 

[/,]=8xio- J -i[/-] i «Ki/r 1 : tM-l-2 


r(min) 

0 

5 

10 

15 

20 

25 

Mo» 4 ) 

0 

2 

3,2 

4,15 

4,95 

5,45 


[/,]=/« iWrJ 




7 <>• 1 


^as :<*ui -Â^SLjJiill f jkS îSjU-^ V*?' 




: 0]/2 ) <J C ’'^' <>J “S 

t(/ -JâfrVl JUÛ3 Ubyû JelKII fj^Ul <>j]| Jfc 


0,25 

= fmax îû ü /=/ U1 

r l/2 2 

[^Lx =4xl0 -^ jsijj , i/2 


0,25 

( 13.5 <r 1/2 < 15 min ) /, /2 =14min:^ Ol*dl <> 

: / = 20min ^ Jc-lÜll î&j** - -s 


0,25 

v -* =r,.‘'t /2 l=0.15xl0- î mo//mm 

: I f liüj î&jt-» 


0,25 

V V 

-L± = -ï- => V..-2V, =0,3 x 1 0‘ 3 mol/min ' <> 

12 ‘ '* 





f*LL 3 r 25 ) 


0,25 


.Âajüll ^ -l=J J tilüj ciâljJ JjjSjJ' -1-1 


0,25 


^Ir -» ^Pt+^e + y -c_j 


0,25 


• P~ ' J* <Jj2u]l I^J (JJI^JaH JaAjJl - 


0,25 

1 

7 Qpt * ôjtlu» <ÎIa. (jjIûLil Si jj JLUJ ^ jjAjjjVI Si j3 cilSij (JiL^ • y ^Ixjil jlAx^ljJuuij - 


0,25 


y Jl^-b AjjuüLujVI ^j-Sl Aie. I^jjIj] .Vftà i j 



i yg Pt * — ► i ;;pt+y^H«i»oij 

03,25 

2x0,25 


;4Ju*il qa \g Sj^kj^ll ^jjpjjjV 1 ûAc. 

N = — -N a = — — -6,02x10 23 = 3,14xl0 2l noyaux. 

M 192 

t - ln2 

M/2 — ^ Kl | n O 

A =>t 1/2 = — — = 6,4x10 e s = 74jours t 1/2 (> j - 

, A A 

X = — 


3x0,25 

4 




N 

* Am s j '— -2 




> 

3 

il 

3 

I 

3 

-•* 


0,25 


=4.m( 1 1 H)-m(5He)-2m(° 1 e) 


0,25 


Am = 0,0267u= 4,4 x 1 0" 29 kg 




4jUoSl - 


0,25 


E llb = Am.c 2 =0,0267u.c 2 = 24,87MeV 


7 (>.2 ÂaL -* 



.ùLJsl^j+^JaLj < <r Sj -ÂJLjjil* Â^j>ûJ ÂJ^Y' 



0,25 


0,25 

0,25 


0,25 


0,25 

03fi 

0,25 


0,25 


0,25 


0,25 


0,25 

0,25 

0,25 

0,25 


( ÂiaiJ 3,5 ) :>Ulu]| <jj >*^l 

:E J u R (t) « u b (t)J®o3 ^ *5^*11 -î -1 

(1) e « u„(t) + u b (t) ô^ 15 t> 

(2) u b (t) = I.ML+ ri(t) : i(t)^ u b (t)S_M-^ 

a t 

:u R (t)^V^ u b (t)**>- 

R . i(t ) => i(t) = üiül^ MH. ±àu n (t) 

' ’ v 7 R dt R dt 

u h (t) = JL 1üji 111 + r . üe_ili (2) ^ 

' ' R dt R 

.ÂA^lüll ÂLUJl . 
du R (t) r + R ... R_ 
dt + L U « (t) -L E :(1) 

: m j B‘A ‘-uljSll jjlmû -2 

- Us (0 = -B.m .e ~ m 1 -u R (t)S^ 
d t 

•A j\> jnlâ'ill ÂJjIaaII ( jâ ^ ^ « (0 J y \ (_jûa 

dt " v 7 

B.e— flil. ro 1 + L15.A = 5.E 

; 4Jlq j LqjAsuq 0 (JaIjl-o (ji Si jLudl ô jlA 
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Ur (t) = 


/t = 


r + R E J 


m = 


r + R 


A + B = 0=>A = -B 
=> B = 


Ajjl^Lyi «iaj^aJl 


r + R 


R + r 


: fjl.dl ^UüSl (i 0 ) Sjbc-i -3 
^> = 0^ i(t)=i max =I 0 = este <*= 

dt 

• (1) aJDUJI 

Io = rLt 

I 0 = 1 8 mA (i o )Si.ilLt T j 

r « 1 1 Q <= r = — - R Vj 1 ** - 

Io 

x = ^ ;x (j-» jll ClAj Sjbc. — =». 

R+r 

.(> jll £* r -, _ [L] _ [u]x [T]x.[l] r 1 _ r T 1 (Jjlskjll . 

1 [ R t] - [l]x[U] 


7 (>3 Âaà«s 


. (<r Üj :Â_aui fjkJI :î jLr-^jUUI 4 jU^H 


0,%( 


;û=kj ( 63% ji t=0 Ait Âijia ) (jjjL^jiaJl (_5Aa.) {_ya ; UjLu X 4-aJâ -J 

x = 4m s 
: (L ) ÂjjIàIi <*jâ . 

L = 0, 44H <= L = x -(R + r) 


0 ij> 


0,25 


0,5 


0,25 


0,25 


0,25 


0,25 


0,25 


0,25 


(JXjaX 03,5) : ^ÂA ôi>^ 

(. Lo]l (j<n<»'v (Jfrliü AJjlxx — 1 1 

c t H'COOH MI + h 2 o(I) = c t H s coo ; + h,o; 


ctlGJ Âü*- 

CJl£OOH (at) +H 3 0( 1) = Hfil, + CJIpOO ’ 

ÂJJLVI ÂkkJI 


*&ùt 

0 

0 


c^y-x 



* 


c.y-Xf 


*r 

*/ 


* ro „ = c, .F = 2 x 10" mol : a:^,, ^1 -■? 

:<Jc.liûII Ij^J Tj ^oSjÎI <iuù j ■ 

x, =1,59*10-* mol ^ =[^,O + ] / .F = 10-^'.F 




1,59 xlO" 4 

O r, =0,08 


T x = 8% :^î 

. 1 (Jâl frLull £a <iclàj ^JSu 4 jjoü (jV (^â t- (jl juiuü 

iMfil ùjljJ Ci# J. (C t H,COOH m /C t ff 5 COO ( -„,)s3iall c*b -J 

,*U1I c^Lj^jall 

[c, H,coO'X-\n,o:x 

lC,H s COOH v 1„ 

[C t H 5 COO- 1„ = [Hfi'X, =^f :*l fjBI Jj*. ,> -A 
[C 6 /f 5 COO/fJ,,= ' -- 7 - 


k m -k- 


:AjjLc. 


^,=rrx 


-7^- : ^Jaj^aJI CuIj * jljfr 

r j T X y 

■*/ = T] =T, .Cj.F :lipl (ja 


K A\ ~ C\» 




: I 4 J jL*j Xj 


7 <j-« 4 <aj La 






<ir 3j :Âjaui -Â^SLQjiJl f jkîl £j*2aj*U 4jUyi 



0,25 

Wi 38 wiJ*a .,£* T p = 2,76xl0 4 5=7,66h :T p ^c^l 

j« ■iaJjJJ ji <■■■>> J £SJja1I 4 lr»-> a! M_Luû]l_i 1_LLj ^C-Ulru^-ij j<aâ jj£j _5 


0,25 

^3 ^Uk^yi (jj^J J <jl JJÛ JJ»-» JuUj jjSj (jjJl jLbiuJl <J jiuu» £6Jja1I 


0,25 

.£JJ-»U ^IjIuiVI ^JU.*J1 


Ty =T m = 24h 37 min : jj-^' - 


158 


7 ( 2>4 6 


.ùLuibj+^-iUj ^ -5_ûUjaiSl f jkJ> îS-iU-^Tafl fc>a>*U ^»V* 


0,25 

0,25 


0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 


0,25 

0,25 

0,25 



( 03,5) 

-1 

( j§ ) - ■ A «ni lia -i 

» . .-w' I ^jlc. ÂJUaC- (j Jjjjl yjljJl (JJiialJ 

C ^ ^ (S) 

Yféxt ^iGoF+R^âG:^^^' 

a G = -g sin a 

a G =Cste( 0 

-Ikub ÂllaUb Â-^Sl^ Â£_>a <= i _ _ 

[ a’g xv<0 

écfr L. b A. i>\ l (S) A^^aJ V*> a! ' -t--J 

«Ca^val') ^llajjb Âjlabia Â£ja. <= f G [0, l]s <^â 

A^]\) flkijb ^ jUL. AjS ja> £^3 j aaUj! «Ü jalall c= f e [1, 2]s ** 

: (X <J^' Âjj' j -§ 

:(S) *£ ^jU ; le[0,1]s J^- 11 v* 

^= a ' = ^- = T¥ = ' 3 ' 5ra/sJ 

Q 

a, = -g sin a => s/n a = — - = +0, 35 

1 -g 

=> a = 20, 9° = 21’ 

• 2s J 0 (jjülàalll At^iaiall ASLuiaII -J 


0,25 

0,25 


* ' • U ^eir^ (JLoAJjuüIj jî 


m 


TL + *' 



TC 

„-r 


d , 1^5 + liM, 3 ,5 

2 2 

;(S) (jlc. ojjj-all Aja. jlàl' <_SjâJ' - i-2 

:ÂjîUil c5jâl' t^.'(S) 

. p aJ2 i jS - 

: V* (S) t5 jl—1' l+j “J 5 - 

* .f .üissa.yujS . 

; (S) ÂiÜaC. jS J» ÂS ja. Â-miIjJ -l_l 

(S) ÂMst j£ _>* ^jlc- Jjjjil ÛjjÜll (3^44“ 

bLilc. djjjju J-al' 

.(Vx) (jk lali-Vb p+R^+f = mà^ 

-P sin a- f = m • a ' G 


a' G =-gsin a -ai» . 

m 



• A-aji —3 

a' G =-5,3 m / s 2 


1 CjaI Âai*d 


13ZU1313 



â_*jü' â2?i jfcaJi âj / * ojfr^-' 

OlÂîUS.' J OÜU^*AJ ^ jil 4dj5Î ' ÔJ '^ J 

2013 ùlj» :5jji 



A^jjjaJÎ ^ jIp :ÂjuÜI 

j30jU 03 :»At 

A-uLj^jaÎ^ i3iU <3 


ùiû g ak&tt 


(Llîj 04) : 4&ï lxv > j & 

:4i«jlï« ^ j JSU >E ÎSj-JI «3jS jpjiü Jlj* :<> «> *&-»* '‘J b ÙjSS 

. K Ajclalâ J C ' fl’' 1 * “' ^ ££<a j i? = 1 k O 


,t =0 :2üâaJ» a: **WS» (5^ 

jâ iü'j j^' W?^ t* <~" J ' 

Sft<*\ l ( jaji q(t)A^A J SjlûU AjLblüJ» Ai^U^ll V -2 

.^(0 = 4e a? +5 :J££ilj c^»*^ AaLblajil <Ja ~3 

.A, B, a h > c£*jVp V 
aa<„\ \ jjiu Jl«j ^Ui' cJ^' “4 
,^1 — (J^joiil) ? q(t) 

uauo. 1 p tt >jil dij\j r^i UUj -' 

A aW Ajtxii C 

s jîii e £jaU -v 

.^j-a 

Aj jâ^l Ajjljj$i3t AlUail (-iuia.1 “a. 

. t - 200 ms : Aixüil ^ <££^11 



8 J* 1 AP^P 




(.LUi 04) ç>? >>aH 

F ôjâJ G AollLe j^J-a i(AC) <^1 (Jj^L m =10 kg :4olo£ ISjAL-a &j*a. jau 
(BC) * 3 ^ J ‘cV 4 ^ (AB) 4 - (^jIuiaII £a ûf = 30 ° IAjjI j ^ n*->j \g )<ala. AojIj 

.(2-Jliîl) 

.t ^o^il ZSÿjj G A£.jjuo Cjljjij (J1 «j (3-JSaÎJI) ^iLnil (JaLooil 

v (m -s -1 ) 




(JS1 G 1 ^jLuullj 4£^p3) 4 a» uL loiloj ^uïîaiil — I - 1 

.AC AA jL'iall Aà L*JI £mJ -CJ 
. (jj ^oil (jjillll (j-cvi <—iï£l — I -2 

■ 1 ^ wn-vl 4 F _^J) ô j 2 aAuû ôjloC. A^. — (—> 

.IgjiuiaJ A i f éjâ Sii ù jlofr — a, 

.é^o^Sn Ajjüj ^ijuâj (jl A£.^uiü (jl«u IÀL&1 — a 


(.Liai 04) : filial) î>j >aal) 

. \H + lH->£X + fa :*bl**B jîji^ jjill ^UAiVI vl^lû Je. A^u JLal^i) Ajâjll 

.-Llâaj'yi <J J-3 (JLaaUxtilj Z j y4 (jjAAxJI (Jxuâ Aa. — 1 

.^j^ill ^L»ajV) <Jelàj l_ ïjc. — 2 
. JJiull £* Ijl jaluil J&V) J) jfol <> Z ^X J ! 3 // 4 \H :^jh\ Ujj "3 

. j *H J yH Jl ji ^LaAil (j^ <âLLll MeV —J t-AuiaJ — 4 

.(Je liai) Ia$J ÂajalLlI AJLuâ^J) L1-.-V A /JiLo 5 

E ( (]H) = 2,23 MeV , E^H) = 8,57 MeV , E ( { A Z X) = 28 A\MeV :£Ajt**ü 


8 J* 2 Ïïdup 




14ZU1J14 


(Jatâj 04) i>? 

• c = l,0xl0~ 2 mo/ • Zf 1 : oj £ jj ‘F AasaCZZ ÇOOH iiLjj^V' (S)^j^a j*Aaaj 

.o- = 16,0m5 -w' 1 :tlûl£â 25°C S j! ja ^ ja (S) Jjla^ü crAj&jiil AjjIjj^I AjM 

.*U11 éLjiliyi jâ*a AaÂaU]I Jc-liul! aIaU^ eüSI ~1 

ÂjM /l : 2 jja j \ H:f00 -J o - ^ [// 3 0 + (ag)] V ”2 


• Ajjui^.1 4 AjÛ^)LulJI AjC- 

.3,4^ Jjk-Ji P H— ou - 3 

Jjil AjxuSjjAjA (JjIa* AisuJjj (S ) (J jW x J I j* V a \ — 4 

.c b =2,0x\0~ 3 mol -L~ l '^ja3\ 0 ( K + (aq) + HO~(aq )) 

Ail^l Ait SjAxaII pliij t [ CT 3 CQ6> (^)] _ 4143 x 10 ~ 3 ;4 ojoû] 1 Cûl£ iSjjU-J ! Aj 1*& Jk 

^ [C/Z 3 C<X>ZZ(^)] 

rCi/ 3 C00-(^)l „ t( , 

L 3 lZli = l ;Aj^l iV h =10 mL :>aa 

[CHfOOH{aq)] ' ’ 

.CHfOOH(aq)/CHfOO-(aq):^ U2ÜS C^Ù K /<*&£&** 1 


,y <uu£ (— lluaI — < — i 

a •* 


À Hp . =35, OmS -m 2 -mor' 4 =4,lm5 -m 2 -mo/' 1 :^U^1 


(JaLai 04) : Lr u <*» 

jLukVi <— UjUI j^a l_i jjjl (JS £jJojj Aj<«^\j 11 (j-û IajS ÂtluiVt t_iiS t Ajji Â .a 1 ' (JLaC-bü 4 i n^> 

.ç.Uil (j* 10 mL j (JA$l ^ i> 4,5mmol - j* ‘M^ll 

À^aUl ^ jib 70 min <JS . 40°C ÂjjIj AjjIja.aa.ja ^ SajA*^ jIjjâV' «— ujU 

A (jAaxaJI Jjl*Jj iAjIaj frU Aj jAa ja ^ JJÀ^H ÎÂA £*iajJ p 4 ^ ^ (J joa^j 

6 jjSjj i(Na + (aq) + //O “(agX) ^ jjAjj^I aa* &jjAjA Jj_Ja^ 2 — 3auiI jj j^luÎI ^ J SA1U M 
j/ ^.■^, -x. AâLkJal axj jâlSjil le. (J ■ -- > * t ' c < . .A \a j^Lo t amis ajajj 4£j^ =0 ,50 mol ~L 


r^Uil JjAaJI ÿtüM ÙjAjj AjL ^9 AjIaaÜ AJX^I jjSj 


t(min) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

V éq (mL) 

0 

2,1 

3,7 

5,0 

6,1 

7,0 

7,6 

7,8 

7,8 


8 ja 3 âs*jLp 


1 J4U1.31J 


? jjLdl <■ La j ?.~uWj frLa Aj jJaja. J Jjajl £jJajJ ÜLaJ “1 

. jlujJU <*!■ ^>â/s\l i a.^.' AjjjjJI 4JLi*«all t-.n^l — 2 
jjlj-'H aJI^ Vie. A - aïi\ >, j£j £*a tuoulj^ <J aAaJI LlolaJI ^jLuu^ll (JjaJill ^juj ~ I — 3 

• J4*£l' 

- vw yi i_ jjiji j (jc.iijii aJjUm t_u£i _ i— i 

• V éq AJV«iJ <— jjjj! (J£ J AiSjoilail A (j-a^aJI o^U> Aoa£ n A tjp J-p ~ 4 
rAoitiil AiajSfl c> JS J Jc.liÜI f üxÂJ gtfj 


t(min) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

x (mmol) 











.Aj /ujIj * Ai JJ Je. X =f(t) :jj çxujj' -' 5 


?4jjâlj-a jfLaJ (. âj£ .(Jjajil JjJj-a r <■ J i urw l L_) 

4__^j^ J AjJ=^i' dujJ la 4_JU ^_J 4fl*-ail (juâj Jft Uî£ X =f(t) *. jUj Afrl “6 

. & -60°C :• J jaJ' 


8^4 



1 /ZU 1 J 17 



(J-tfi 04) ,-n ntt 

.ûjIujVI AjojI jJ ;c .â.ig \l 

CH 3 -COOH 4 j^V' ù- 1 mol jjU a jjJ ^ ^ 

(jja^ak (j-a <Jjl j]aâ <■ suiV) ,C 4 H g —OH tj-a 7 ÏYlol j 

^ A t ^ >, ^ \ (J^)AaJ <i*.^<a iftjljjüdJ 4 ÂÀj)}\ Auajj ^S^yall 

,(1-(J£jÜI) 100 °C 4j jl ^ .j^ 

çj jJL^a <■ - aSjoÛ ( Jjj^i! ^jASkjauil <-lLo j ôJU Jxj 

. AjjjJoC- ô jLq jiia Jâ^^Llâ 4 £l]Lq ç-Lû <J JjoUJ 
£ dü^)j£]l AiLjaj j J* La “~1 

?^JLa 1 I ç.La 1 I (J-a*i 1 jliij liLai -2 
j ^ \ jüjfLo J£*aUÎI jjjujVI S^Lo Ajx£ AjuIIq (jj ~3 

., «,^t- r . y /tjiaIaÎI ^çjUa.iSüM (Jc^lüil <LLl* c--u£I “"I 


djUiaJJI cjcrlàüil <C- Jjuo 


t, = 2(9 min \t 2 = 40 min \t s =60 min 


2-Ji*îJt y^lnjoü IûLq . 1$ jlc. (JjuÉaaJL«Jl (jiâU 

. jLiâ Ç.Loll ^ l^ULaaJ (j£*J (Ja . 

Al^aLtll 4 , \ h ^\ Alxju^â i_u£l . (JaxLuaaII i. ^Ï\jjj 1 “ 


(AalâJ 04 ) fjJ 

C 7 £jola 37 C/ J 35 Cl ’LiA (jl Jjilij A j» j jlail ^jUâj 

.307 x 70 3 ans _j j& 36 Cl . 33 ÛJP J^' J] 33 jj&' «^iL 

.33 oljj JA J L_u£l ?(jj jaiuLall jjl£JI 37 J 33 (jU-aasil — 1 

.MeV —t 36 jjKil si jil iajjil aSUs t.u^l -2 

. (iiSâoil Ja-ojj A LaxÜuutti (jjjljil! ^-a (33 ( j \^sT^I AJûUua i_ ju £1 3 





I BZUJL.J 15 


ôLiaII Af u u l lj 44 HjIj AÜi juü La* jl j*ujAj 36 ôIaaÎI “4 

. A*. j , vi\ l Adâ^aJll ôLiaÎI IjlujLLô <Lt^kJ Lû ÜA - -W^j V ^£^11 (jl L> t A^ y * Jl 

Ia jlic, 38 % (^jIjujj .7^? Aj^jjI ô' °L^* c>° Aiic* ^ j 

. ç Loll ^ûjc- cjjui^I - ^ ç,Loll 

.1 MeV= 1,6 x 10‘ 13 J < c = 3* 10 8 m/s :£l jül ^ a^ j- :^Ua^t 



ùAîj^' 

ùjjM' 

36 jjJSJI 

36à*jl\ 

(10 ’ 27 kg) Ml 

1,672 62 

1,674 92 

59,71128 



1 

0 

17 

18 


(-LUj 04) : i^UÜI ujyuil 

û Sj* (J_ xi (JjjjLouII ^Jc* AjjL^£ Sjlû 

A» J jyg j i£ A /ibjfrfll A_£^p^aÎ1 Aj jâ j3 jili 

:a iajlia v ojî J — iï>‘(L ,r =5 Q) 

.K AxLlâj 7? =70/2 

AJa_juJ ut =0 IAJîoéAII ^ ^ AxJaÜill (jjlij 
(JjÎLajJI ^aLuü ^3 ^Jaa^û jI^SaI ^uuilj 

.(3-J^i) U R =f(t ) 
iAjjLj^l Sjlaü ^gJaala^j]l (J^t»ll ^juj^I ~ 1 
jljiAVI ç^I j -Ujj w A \Q & 1 ^ itr^ 1 ^ \ 

q\ (JL tujIjjjU! ^l^klujL —2 

IcJSjuiil ^gic. (jj£j j^-ajVl (JaUi! Qii U R (t) A jjj J a li üi l 

d± + Œ±li u =*£. 

dt L * L 



r j A ô* JS> SjLc. ^ .aajLJI AuLblijll aLU-oÜ M*. jLu tw^ = ^4(' 7 —e T ) :* jU*JI — 3 

. LùLu Ai<uâ .Ua» «(J-ojM £-« (_>ujV ‘>'i«a T £)£ — 4 

. -IIjaII 4 _uIj^$£]I Ji~- ûjÜI E J 4 a najll 4 jjI j £ cJS 4 -gj 3 ^tSjojual — 5 


8^6 â«à^ 



irm 


15 ZU 1 J 1 » 


(JaUj 04) yufl 

m^W I J Â£\ài\ as j. u. jjA im = 13 g ‘-D =3cw :U J»a Âjjj^ ajj «p- 

.("OzJ JjâUJI jj^ü 1 ai*£ U (> 1500m — ? £&jj 0^ (> / =0 

.Ija. Ua jLuü JaluU Ajdl (jl (_p a Jj 

.l^îUafr j£^a G AsjJ. ôA^J' V ‘Ü^ J^U ÙJ 3 ^ (3#^ _1 

. Jsuu Jj Igijjwaj <ÜàaJ As ^xuil 4-auâ ‘ . U u. % 1 2 

S jâj 77 CH-^J **â^ Sjâ J) P SjSi AiUja^W ù J^ ^ 

— ► 

,f = kv 2 • ‘ * 44£.^uiil £J^û £-a Ia J a AjjojUIaII /~ 
.CjIAa. jü J jaSI ^Uâjil J A: <J-ol*-ail ô-P-J — 1 

üLo .J&ll S jâ ôA*S> £-a l$jjlSj l$JA^ UAxua.1 p Axà\ù ôjâ ôjLc- UJüSI “2 

î 77 ^AxaÂ jl Ajtalj 6 jâ (JIaAJj — 3 


^^pii Ujab&l aIAx . ail V -1 
Je- l^Llj£ <j£aJ Ajl Jj Ju 

— = ^ -5 -V 2 :J^' 

dt 

S JjaJÎ ^r-’iinuj' — <— J 
1 $*Lj Jil V ( AjAaJI As J 
. A^il Aj*> 

ASjjA\ v / A-ajâ Lûtu p. — ^. 
. ]ç A^& g*V»wil Jo tAjAaJI 

.( 4 -cPI) 



4-jüîl 


îgluuu lÂLa .(^-3-1 û\j)j (2-Vj\)ô£\yA\ J U^jL^ ^ Jil ôw ùj^ •* 


.g -9, 8m -s 2 i p = l ,3 kg -m 3 :*ljJ 4apaJl tF -~-nr 3 


8^7 â^xâ^» 



I /ZUIJ1 / 


(Jalâi 04) w t’>> >ajSI 

ùjjSJJ iC 6 H 5 œ 2 H 4îjj^ 1 «&** <> V a = 20tnL : ^ 

. v b <^»j ‘C^IO' 1 mol L' 1 

.(5-J^in) pH =f(V b ) :cM (— J 6- Wb J^LJI gfcj9 
.SjjLlaSI AuL«J <— u£ jjJI ^VijKVi f-*-“ jl "1 

. J jia-*S pH — SI (>AjS (jjJâaJ i-ijS j4J -2 

.S^jIaaI! (Jcliu l_u£1 -3 

:LûLu -4 
•* •»• 

. C a < inpkl tii j)àS£iil <Üaaj — I 

C 6 H s COOH(aq) / C 6 H 5 CO O (aq) :^Uuü pKa —SI V* “V 
<■ âjxjJa (jÂAa. tdijjjjSI (jl ^jÔj ,V b = 0 :<J^I pH — SI ‘LajS - a. 



8^8 à*uLtf> 


2013 5 jjl aj «I 

'^)» »ti\) AjjLj)ji]l ô^Lnil 


bd*l\ 

^jAya 



0.5 


0.5 


0.25 


0.25 


0.5 

04 

0.5 


0.5 


0.5 


0.5 


0.25 


0.25 


0.5 


0.25 

04 

0.5 


0.5 


0.5 


0.5 


0.5 


0.25 


( JjV' ÂjL^H j*a\jc- 


(J»tt 04) :i£Lû±J 

i^üjLjg^ SjUl — 1 


T u c 

u c + u R = E 3_taU^ -2 

U R 

dq î E ... 

— + ç=— 

dt RC R 


: '-“A9 q(t)= A- e at + B SjUc. -3 


(1) A- B ‘'Aaj q(0)-A+B-0 

B 

+ a) f = 

E- '• <LlljJaliüll 4 ÎjL*-a 11 (jJaJjjtJJ 

RC 

R 


. a = — 5 A — — CE 4_La « B — CE 1 4_Ls « 

RC 

q( t) = 0,63 q mæ =0 ,63x4 ,8xl0~ 4 = 3 ,OxlO~ 4 C :T -1 -4 

T = 39 ms 

C =E = 39xl0 -e f = 39mF 

R 

. E - 12V :4_laj n = CE '• E CBk -<_i 

o 

.E c ( 200ms) =j^ = 2,9x10~ 3 J -* 


(L\ü 04) > 

.U jLôa jaJlâ [f?, Ujja-t -1 

a GJ = — = ^—2. = 0,5 m . s - 2 = 4^J^ 

GJ Aï 4-0 

a _ ^ :l^x. jLjij .3 aîVm 3 /uSlioLa j/ = rfe [ 16 s , 24 s ] :3_ij\Sîl 

G> A t 

AC =d = dj + d 2 = 64 + 64 = 128 m 3-üjjlaj r/lC^iLaall -<_i 

i_K»j — ' ~2 



R* Ey-.-F 


F= 5,77 N :*i.j F = - 


/ — 5 N '• < '-ia j f — F ■ cos 3(7 


jjâli ALi^Ji ^ jILi ^llZù (j jjÜ. £ ^ n*nl Uî - J 

v =cte :4-K$ f = F cos a :l$' 


5 Ù-» 1 ^i*a 
















2013 :Aj«_ùjjl ÀjjLjjjâjl ^a^Lül :"èjLûi Âja 

4 -o^jlH I ' ~ 

1 — TT. (JjVI P j^ajA^i) AjUVi >aUP 

C J » ô) ’ 


3x0.25 

0.5 

3x0.25 

3x0.25 


:x -3 


.H -2 


(Ltfj 04) ,‘n y3l) 

Z = 2 « A = 4 -1 

.^LàJljVi —2 

2 « “T// — 1 : jjÎI —3 


E t (jH) E t (\H) 

= 2,856 MeV / nucléon j = 1 ,115 MeV / nucléon :ùV 

3 2 


E t (iX) 


= 7 , 102 MeV / nucléon . 


:4 ^5 E ttJ =E l (p()—(E t ( 2 1 H)+E l ( 3 î H)) ^_jL^ -4 

E Ub =17,61 MeV 

2 p + 3 n 


> 

k 

AF. 

f# + ;// 



E lib =17,61 MeV 
A ^ ^ ^ ~ 5 


(JJï3 04) : y1 A ùi 

CH 3 COOH(l) +H 2 0(l) = CH } COO~ ( aq ) + H 3 0*(aq) :iLbU ^' “1 

:Jc.lijîl J «.!&. :S jlbJI — 2 



CHjCOOH (O . 

H 2 0 (0 

CH3COO “(aq) + h 

3 0 + (aq) 

IB 

c a v 

s J*jj 

0 

0 

vi .c 

c a V - x 

“X* 

X 

X 

Ô-C 

ar 

1 

> 

<j 


Xf 

Xf 


CT = (À Hj0 . [h 3 0 + ] + X CH3C00 . {CH 3 COO-} 

H 3 O + (aj)l=0.4xl0' 3 mol'L' 1 « |'h 3 0 + 1= 7 t £ T 

^h 3 o + +/ ^ch 3 coo 

pH=-log[H 3 0 + ]=3,4 


[H30 + ] f [CH 3 COO- 

[CH3COOHI 


*-= 1,65x1 0" 5 


dlj\j —\ — 4 


= 20 mL Aiûj Vb = 10 mL ijàlSjï) c-L^aj : V a 

T/ Q> ' ^ T . *< . 


Va = '2-^=4mL : tft£]| ^ 


5 2 




















2013 ^jlc- :Aja_ùiil ÀjjLjjjâil ^jUl rèjLai ^üUV' 



mmo i 


t ( min 


L&*1\ 

ç j » b) y^A 


2x0.25 

0.25 


2x0.25 


( JjV' AjL^V' Lie 


(LlÂj 04) î /^u laâfl ,'g yajjl 

. 4_2 jjt-2 jj^Lail t à.T'iOi JO J — . (_Jc. lioJl jji — 1 

HCOOCH 2 CH 3 : J 3 -yt -2 

V jjc. M ..Vil 1 ^i~> jluYI *LaLj 1 tcLüliJI — I —3 

HCOOC 2 H 5 + H 2 0 = HCOOH + C 2 H 5 OH 


x = 0,5.V éq :4uj 

n k = X 

: d_u^. 

HA 

= C b .v éq 

— 4 

t(min) 0 

10 20 

30 

40 

50 60 

70 80 

A’(mmol) 0 

1,05 1,85 

2,50 

3,05 

3,50 3,80 

3,90 3,90 


:<&& - 1 -5 

— t_j 


r = 3 _xioo = - ! '' ' " —x 100 = 87 < 

X m „ 4 5 x 1 0 -3 


4-ûJâ (j >n^ \ S^Lûli 4a-û£ ^il£Hû jjc. : J jû j-c 

— 6 


5 ù- 4 3 4 ^4^ 
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2uM\ 


c J » t\j^A 


4x0.25 


4x0.25 


4x0.25 


6x0.25 


4x0.25 


I 


(^ÜJI ^jJsjaIŸ} j>-aUp 


( LISj 04 ) : J gVÏ v> 

^5 J _«uâ 4x,UjJa ^iaj ^L-alüil jLijfl <■ ^ ij*S1 (jF\ >»l\l jjJ —1 

.(Jc-lilil ^J^)_iujJ c£> 4ÜjJa] — 

^Ij^aSl (Jj^aâ ”2 


CHfOOH + C a H 9 OH = CHfOOC.H 9 + // 2 0 -î -3 


r, < 1 : J JàaiU r f =- 


= 0,6 -cj 


.^j^qLs L_â2ül£ ^ Cjl^paS i lU^Vl ^\j JJC, SjlaiVi (Jj^J (ja U1aT> jSÜIS 


.<Jc,l£i 51 3x,jjoj ■ 


y (j ) = = 0, 0080/73 oi * min" 1 

1 Af 


v (? 2 ) = 0, 0035 /tjo/ • min" 


v (? 3 ) = 0, 0020mo7 • min 1 


.J^Jaü JjaJÏlâ ^cjjoiîl jjl 

r=T f XlOO =60% :^jA\ -j 

.djÜjaiVi ôWj! çjà JjWlj C* 13 jj ^Jpû ^Ull ll*l\ ^ 

^ jütj : (J ji^ *\W i $ u —& 

2~ CH o -CHOH — CHJCH o : t_L^a j IjjjjaJI 3 » u^l 


(A»tt 04) :^Lü= 


. jJaJ ^ (cAjjaÏSjA^I) CAjjÜ ^j^lUj J -}A*B LaA (jllaJiSl — 1 


fzCi :>J» 


E t = (Z- m p + (A- Z)- m n - m(f 7 Cl ))■ c 2 = 307,54125MeV m, -2 


*C7 -4 Ar+ $X : «dSfiB -3 


fCl — > A/'+ _^6 • f 3 : ^KâjS i littj : 4 -ia_$ Z = —1 i A = 0 


-JlE !n ( N } _ -301^0 3 

ln 2 NE ln 2 


ln(——~) = 420 xlO 3 ans : J-* ~4 

100 


“4 3(L , r) 


du R JR +r) _R r . j L du„ ,, r , 

— — + ; u R = ~T h -i-S' £ + / 7 + — )u r = E 

dt L L ' R dt R * 


•T = — _5 yi= — :4 ^j u R = A(l-e *) - 3 
i?+r Æ+r 


• r T l - bUb.bl - f 7 ] = s î^^uil JjkJ -4 

L J " m [t/]" [ J * 




= F 


5 <> 4 4 ^ 


jjU- 


-1 (LlSj 04) /g vûÜ 

t/^ + Ug = E :^jLjaliuil — 2 


• T = 1,2 ms :<JÂ ‘ =0,fô u fifflaï = 2F 

?F J L = r(R+r)= 18 xlO~ 3 H -L^ 4 ~ 5 
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LM 

£ jJa jaJï) ÂjL^V' j-aüp 

jju- 

^J-aa-4 

S) J 

04 

3x0.25 

0.25 

0.5 

0.5 

0.25 

0.25 

0.5 

0.25 

0.5 

0.25 

(JbUî 04) :&) A /*« *21 

j # g, 

(csjïil (1) v=g-t : û^! — -g :Alû J mg—ma :3jiajll -1 :Vjî 

dt 

( 2 ) -V- gf* V = ' =gt -J 

2 af 

• v =<j2gz =171,4 m s' 1 2 = 2— :(2) ^jxjSU f = — : (1) t> ~2 

■^-'^*-4 ^OM-i.Wl 
M t 7 ] [ij [ L \ \T 

n = pVg = KpD 8 =l,8xlO- 4 N -O^J -2 

6 

P=mg= 127,4xl(T 3 N îJ»I Sjï 

. O Jlûaî j 11 V - ^ 2 /y* i_* q "'^ Sji 7^/ Tl :AijüLûïl 

(lijai — = 4 -Sf 2 J • — = ff— ma-kv 2 = m— *ht«B -î -3 

dt ' dt m dt 

• v.. = t fê : ùJ& — = 0 ^ “V 

,m \ B dt 

• k = P Y~ = 2,0xl0~ 4 kg/m J v Iim = 25m/s~* 

tfim 

.*1^1 ^ SS5a7f\ S Jâ üLJ b& jiSj jjSÎ JgJ\ *c. jJl :Ajjll«Sl -û 


04 

0.5 

0.5 

0.5 

0.75 

0.5 

0.5 

0.75 

(■laUiï 04) 

^jS| — 1 

: jiû pH il (j_c£j <J^I — 2 

» 4 ijîVCn £ j-alaJl (J A\ ^ jUjoloII — 

. 4 ] pH il (jjûbâ ^$^ii (J oii-ûii j> jLuü-ûii — 

3 <l.o *ll-S 1 *W a\| Z » ^-so\i ^ 1 Un a\1 l] ^ N Jl <| Y ^ . n ^1 a "'Jl -N. y\ Z . ni Qj ~X y\\l ^ 

.yi jULaii a jijSLiaji pj n ^jii\j£' ^Jxjjaj j^iû pH ii — 

<i Al33 a TjJjoj LjS ^^ai-ûil ç i 4 1 J ^1 ^ o a\1 L c * j Z A 1 77 ^ C **0 ■ ,4 <1^ ^r. /- 1 i N*<ir. 

C 6 H 5 C0 2 H ( aq ) + HO~ (. aq ) = C,H s CO~ (aq) + H 2 0 (l) :8. .J~A J^'ii «jU- -3 

£ (F m = 1 8, 4ml ; pH E = 8) -1 -4 

• c a =9, 2xl0 -2 mol.L A =^> j c a -^ = c b-^bE : 3^^' 

pH = = 4, 2 Ey 2 iàl£jll <. Akïj ijt -<_i 

pH =2,7 :iaj jUl t> J = 0 -^. 

(t C 6 H 5 CQ 2 H ) pH >-LogC a :^Lu j -LogC a =0,7 :'Cu2 

. 'Zÿ <C 1 ! (jLûJtÜujl ^jLaJ 
• Lo-û I^a. ^JJÜI lüjLlüIjÜI J jj2 


5 <> 5 Âa-iua 





Ve\ hj \ jJrl 

ObbL«ilj OUbx^aVJ jîl 0'jj*Ü' <Lds> jîl <u jsîl âjljj 

2013 ù\j^r :5 jji ^t-yUrJ' bjji\^. ûb*tiol 

^sbj ^£Üïj 0\^bj:<w**jJl 


à 30j U 04 Soit iJUjJjt f^Jbdl :5iU J jL^-l 


: (jjaillll ( jj£rjjJaj^]| jJ jUâj J 
J fl^! PtJa tall 


(ilis 03) : J&) yu3t 

i Cf ?()/' (aq) vliL«_jj£]l l'-ïj JjIjjj ç-a H 2C2O4 (aq) iiIJlui£Vl qïoja. lâj jjiaj ÂsjIIa] 
C;= /<? mmol/L ej£y t«sL3L«sVl Jjjk^ (>!/,= 50mL :U^ t = 0 min £>û 

: sjjSjj {2 K (aq) / Ciyü/ (aq)} CjLijjS ^Uu J jW ^ ^y> V 2 — 50 mL • ,->> ç-a 

; ÀJ'ciji <JjbtA]lj (Jx^aLaJI cjjjjSJI qa *_) 2 j C -2 16 mmol/L, 

3H 2 C 2 0 i {aq) + Cr 2 0 7 z ~{aq) + 8H + (aq) =6C0 2 (g) + 2Cr 3+ (aq) + 7 H 2 0 (1) 

.(Jc-lüH ^ (jjjSjLobJl Ox / Rêd (jijjjl nll jha. — I — 1 

. JâJU) Jc-lil*]! jla> j»j t (JclsüJt Vjda. — t_j 
.^1 — t_K jjJl) aSI ùj liLJbuSSM jjyia-<üJ jjSjjJI iJÉbu (jbJI ~2 

. Jc-UjU 4-iAa^aJl <_sje 

V = X — — - — — : Alubülj t - ü£j A h^>1 ^ (Jc-lioU Ajas^JI Âc^uJt Sjlic- (ji (jjj c_j 

3 dt ' " " 


[// 2 C 2 0 4 ] (mmol / Z) 


t = 12 min :a L=J 3I Jcliol] Axaa^ül agjjJI 

.a^i p * jciiui * • b^aj (>»j ‘-âjc. 3 



t(miiï) 


9 1 ÂaÂwû 







E(juJ) 




0 1 


:::::: 


(AJaij 03,5) jayuJt 

. E=12V :cûj1j jjjj ■ " U£ ■ » C <iu£^ 

R=1KC1 t<Jluâ. Âojlj$£il S;Wt jâaj C tgl» >» 4i^*-ai 

. f= 0 /ns: 2 ü^!^ir^J a \a! t 5 lij-l 

Aoloîaliail 4jjl*^dt ,1a. tCJjjjjj! ^ ^ jjjtü joolalij — I 

.^ÜilxJi (^jia joj jajüi 

ja ^^Jaxa ÂÜjLuJI AoLjalioil “Üjla-iJi Ja. — 4_ ) 

. La^jjjloc. <jUS ; - il?-n jtojla OL j A * (■ - n^> 4 U c (f) = 
A£SJI 2ü>JI «âlLU E c (t) ^âaJll SjUit 4^1 -2 
5i&Jt 3ilL}» 4 E c (t)j£à (3- JSJJ!) -3 

• <>jll 4 JV <aj 

> <go£ A ]t ^ ^ dhttll <âUaîl EqO gÜnual 

t — 0 ms :3JâaJJI <J ^U-Jt jî jôa 4 ( 3 - JLiil) j*-4_j 


3 -JÜJI 


? (ms) 


t = — :<üâaJH ^ <L«jVt jj^-a ^ î-i^j 
. C AioSLait Aaxu 0 JÏlwit 4 j-j]l dulj T 4 - w nitil — a 


. AÜa aâ 4 _jxuaI fi 4 t l/2 = — ln2 * jA 4 Âxaaill 4iUa3l (j-aâljü j/ÿ jl < — Uül — 4 

(Ll&j 03) r dJliül fjJ yuit 

<_>^ j* m = a 4^jj 4 C// 3 - COOH (5;) UU Vjl~ -1 

.5,5 <iji^ pH JI 3u£ Cuis 425°C ^ .>LJt *Ult c> 800 mL J. Jül 2Lj^\ 

ali | ^Jj*<JI jj£jail Cj 4 . uirt' — i 

. Ç. LJI £-A liL^jljjVt (JyiaAa. (Jc-lâji 4 -Violait ‘ÜjUoajl 4_Ju£l - 4_J 

• ijc. liait ^liai Vj.ia. — -?■ 

.(5;) Jji=~Jt j»4à V :<-**. 4 Vj pH : aJVoj jjljail Jâe fJÜail (je. jac. -J 
.4,76 ^ CH, - COOH / C// 3 - COO~ :5jliil] piC a Jt 5-«ja jl jL - a 

. /? 0 SjL<ül (_>«âj “Ü jjW ^ jxi /? 0 “üûLa {^) Üj^ j^ Vj ' aa ^3^ — 2 

.7V// 3 j CH 3 - COOH : j^j 4^UJ1 jcüaii 5JjUua 4^1 -I 

.A” jjtjiJl Cijlj 4_lu^.l — 4_J 

Jgr 

T — / :JSjjJI Je- jS^u (Je lia]t iJiia] 5_ia\^j]t <iuûit jl jaa — a. 

9 i + Va • - r 

î^rVnun IjUi . T e q — J 

M(O) = 16g/mol < M(C) = 12g/mol < M(H) = 1 g/mol 4 pka(NH 4 + / NH 3 ) =9, 2 : Lr l*ü 


9 i> 2 



(<U aÜ 03,5 ): 

CjIj.WiN ôJa ^k. t # \\*\W <jj . a\\ a_^.Ijj <^131 CjU Will 3 _jjU 3! dsl^J^I a ^jUâJI ^k. 

Yù& (jjâàjî UjàjJ t - -LjjjoJI (J^aau C_i^au3l i ' '^"\l 

d AuJajC. 4 (X =10° (jâVl (je- <Jj>4J BC <AB <Jûâî pjQ^ >■ ^ a A 9 U A ( j^ <âjk^]l t-41 >■ * ^ JjSjj 

,TÏ1 = 170kg *<ÜÎi£j Cj AjJUac- (5^ <■ 4 \\^ ^ k i ^ 4_aJj^31 H" ^ ^J^ûj ,(4 — 

. g =10m/s 2 : cr L*i 

B 3Jaâj]l tj* j£ tj = 5s :5iaJ3l iVA=10m/s t = 0 s :5iaJ31 ,4 «Jaidli (5) 51«Jl -1 

' <3V jj <lcLbJI 5JIL& ciîj^iàu JiLu (5-Ji^l) . Vp y AX^J-uJlj 

v (m/s) 



5 — 


t (s) 



4 — 


• (S) A-kaJI AjliaC- ^jLuû ^rVnktil 4 Ajt-ula —\ *^jLu]| ^k lûUuC-l 

• AB <&J <âLuwiJl L-Lui^.1 — CJ 

jtijjl^j (jtiLlj (j\j^â31 . f — 500N ijll £k 1 Sjâj 4 ^11 Sjà] BC ^ k^ Il ^ — 2 

.j?CjLa*13 

.^45 çJ^JI LS* £jku 3 i A^uâ ^Jjoâj ( 5 ) /^Sjâîl SJjui Jât 4 (jJj ; ül ^11131 (jjjl£ 3 l (jjlWn 

,P a laà^l kLk3 UjûUuj V c = 25lïl/s c a kVill J] (5) Ak>ti Ji^aj -3 
aJjI*>* jü | Cx) Cj^ ^I*-a 31 ( 5 ) a Lcl^JI aJILc. 4 Aj^jSü îjUxi Sjûli-AÎt A jlilc-L — \ 

, lAjLuWi 

• BC = 56,3 m j id = 40 m : J Uk. «^Uj jjj ? V ^ (j^Jt ^t;^l Ja-lj 

^4jalj 03,5 ) L>j>^i 

.^6 — ÂÜjIj ÂcjjuiJ ^ jjjûj /î? 5 AuîlS l^Ulax-al [yâ ^flau 

,(5| ) y g C> 1 \ V\ i rpy 1 C5^ c ' lÊ^ 4 — 1 

,AkjC* ^(5^ 1 1 î^ k r-nV 1 UJjujIIa]) Ll — 2 


9 ^>3 




O 


r: \ i U i C V \ ÀsjA SjUxîl ÛA 4 J \J±À jHi3l <jjlû3l JfLdJ — 3 

Rj (jJajVt jJaâ t. Qk<-ni 4 Mj jlajl\ Ali£ 4 G glatît L_J^JI Cnù IA. 3V Jj 
> l^Axua 4 —LuiaI 4/7 JaJM Jauj (je- Uiü-tfa V 1 j^iûîl <UUac- jj<4 ^ lâJjlj 

ia! 4 Mf 4 G i h i Rj ^^Ulaj^aVl j^â3( JJÛ SjLc- Sa. —\ — 4 

. (JIc. ? Jnuxi jlil&l (Jfc — uj 


fi— .A jUua c—dlaj CIüIj 7f :C1 ua 4 


(7?^ + À) 


= £ J (jjj J 4 Jj£J (jjjlîllj J J — 5 


G = 6,67 x 10 n (SI), M t = 6,0 x 1(? 4 kg, R T = 6380 km , h = 35800 km , K 1 =10 : Jau 

(Ü& 03,5 ) L '*>A3i\ 

(JaaJI ja 4 Lllaj^a V 1 ( ^\jujÏI\ JaLoüJI ül £a 

q\ jj \g ni 4 bel 4.* m SiA <jJ Je- Jjo-aaÎI 

Il Na jjâiîl <— àj 24 ^jjûjo-âîl Je- J-nAj . A/a 

• ÜjJJf 1 3 » "^ . 1 1 
: JjUu La — î — 1 


.Ajlxaa S J 


.JM - 

• 1) Na S Jl ,Je- <UjIaa]I l_u£I — u-j 

10 *7 *, ** t (h) 

7_ ^ ! . J3~ Ci U^a J^i UJt * A/a Slj5 0 ] “2 

iqA fe, 13 A/, : JUÎt <jjVt (j^ cjl sljl Ijja* 4 ^ A/a slj <5 jIa* 4 , i\S\ — 

• t = 0 h :<Iîa1]1 J 24 ^jjjjjutfaîl Je- ^Jaj JJa* ja V; — 10 ïïîL :Iaaa Jajj^ Jaj “ 3 

'L>J^ AJV SûUi Al clîjau JJj (7~JM) 

: jSa JJI Je- bUk-l 

.Alxuâ JJlA 4fy^ <. Cxô JJ — ^ 

t = 0 h :5-LaI]I Jà ^ Je- ^JajV j^JI Jl _ 4 

• ^ *^JJb <■ ^ n^i * t ,J ùSLa A-iaS J CIüjÎ ~\ 

• 77^ = 7,6 X 10 6 777o7 t\ — 6h 14 J (jJajJl J AjaJÜI ^jiùjx*A\ ùSLa 4jla& ^jî — L_j 
SûLa Je- <_£jjaj Ijî ^AÎâ é = 10 mL l Jaaa Jaj^jt (J* 4ClC* SâIj 4 tj — 677 M h^lli J — 5 

.n 2 = l ? 5xl Cf 8 / 720 J \24 

.fUsÛiL ^jjJju-sa]l (jî IaIc- 4(^îajJI V ^ — 


9 ja 4 



(LUS 03,5 ) : JA> ^viai 

cSjjjlt luûjâj {International Thermonuclear Experimental Reactol) ITER Cja-Jl (jlLji 

.(_5jjjli Aj^Ltîi (j-* jStiill (_J^Î Cy* ^Bjj f H H (jja,jjjj$J! (_gjj]âjl 

.Ujjlijj tX sljj Jc-laill! ‘ j H j H ^jjjj jj.il! ^jjj j^jjill ^IajuVI < ü£l — i — 1 

EfMeV ) f : "* JAX ^ ] '- L - s “ <3^ 

2 î/>+ 3 o" ./uîull jJüU No Î^IjELVI 4-jjjVi J Je. - 

— - ■ 

j j-p ,<y.uLA]l 4-2 ljû ““ 

Ahi 

\H+\H | .5LUI CLU.V1 ÛJJ c> a ^ .^11 4 jUV! JiiJ 

.l*5jU c_u£l £ ; E t (£X) slj5UJ*jjII «ilL <_i> -1 -2 

7 4 ^ +A' J// 

" - — ® — :4jjj ü^l Jajjll 4ÜUaj Sljjll LjjII 4ÜUa t . nn->l — CJ 

.l^ïU J& I sljjil gl&J p tMeVi z X ,1 H ,\H 
. j H , j 3 H (jjaLjjJj^ll (_gjjJàj (Jc-llil “Ijjâljall Ajjj^aaJ! (JjjU (l — (JS joi) (_£jâUall Jaiai-ji — 3 

.ClijlaJi ^LaJjV! (Jc-liu (je éjjja-ftîl 4ÜUall jljLa t - nn-3 — î 

. j)-4 l>5g j \ H (j-4 lg (je. ’jj^- .ali AÜUall jiûia <_ un*\t — l 

: ij*4 

m (o 1 n ) = l,00866i r,m (}p) = l,00728u;m {\H) = 2,01355 u\m QH ) = 3, 0 1 55u ; 

/ A T T \ j r» n . r . /\ rt . r ^ n r n ^ a . . -I 


zX+xln 


1 — (jScil! 


m(îHe) = 4,001 5 u;lu = 931,5 


•; N â = 6, 02 x 1 0 23 mol 1 


{LUI 03,5) ô^i 

i? - 90L2 '• Cluai i{2 — (JSjJili) ÂjjIjj^£ Sjij ( j±^j « ‘S.t-il.’ij CjI^jaa JjJ^j <• Vig i 

t = O ms J /T ; UHâll (jlij 

c 1 Xe+ R ±L Ur = R K : J£^b ailloli JjLû* JL#£II jjj^U^Ulll^jUJi jl (jL -1 
di L L 

g 

njy*i j. # lU^j 5 j /l * ^ <jAjJalia]l ^UjU^aI] 4 (/) = — (1 — 6 <jî (jiaû “2 

4 

.(3-Jüll) Je UL ,^n.2kJ S^£lj {^1) _ 3 

.{3-JfLill) {2) j(l) S JaLouJ l^lc- 4 ôjIj]I ^ujj Jc-Î — î 

- 4 j jàljAÎI ^ W 1^11 SjIjII ^j>i (j£] L-Luûî — L_J 

• i" j31 4 E Sjû] I ^rVnkol — 


.U^-iuau <■ ^ iU^j B j A 


9 t> 5 



:{2) j (1) j bUuc-l — 4 


^Jalia] ^âlj>ül t c * i '* \v\ 4<!L<uâ ujxu^I 4 z = — *SjUat3lj 4 ^ n^j r <j>4^1 cljjlj <jî “1 

ln( — — — — ) 

R-r 

E -_ 

t^(/) = (r+Re r ) : SXiaJLi <x^j 31 (j^ jj> 13 I <jî 4 üJJ^ 

ü/V 7 i? + / " 



ssssseessshks 



.L ^-^aij31 Âjjlj 




t (ms) 




3 -js^l ' 7 

(ktàj 03,5 ) : £Jüj) /uyuJl 

<jûjæ SpLL cAasujojI 4o^.k.tuj <LiaLâJI dïljSÜ UU1 <ujjjUi3lj jjjik^ü <ac-LuâJl l^j ^^HSl CjIjjjJ!1]II ç-UjÎ 

4X|Jjuj (jjû (jjjlk<a31 JljpV 1 ^lnt« ujIj ^UjjI ^Jc- <*- 

<xâb jjjfc 4/77 = 80kg ’l^HîlSj G l^UJUac- (5^ 4 i AÜllâ^j ^ÜaxJI — 1 

* 

•!> 1 b jp Q l li a (Jjâ 8 S (Juiti. y? Ic-lâüjl ^iakâ 44_iitj!lj| 4 £^jxjj <jjû ^3h^l J>âk 


v(m/s) 



4 -j^Ji 


( O , k ) ^jâLoi ^ <j^3l <ÎV ÛJ 4 4_uîtjJ <jj 

(Jjj^üJI <j>i 4 " u£>a 4 j ^jJajï -kjü^A 4(JâjujVl 

.(4-JüIl) ûWJ' 4> 

.(Jjlaujl £-* (5^ aIa^JI Ajuiia — î 

:: . R ^lâüjVI 4_Jxk^.l ~ L_! 

.g JajVl 4-iblaJI (Jûa. £jluu gVnkol 4(jjjjÜ ^£31 (jjjlâîl JgnWii — 

bll£!kJ dj£ 3 ^ k^iVi^ 4<liHâ^ ÿiâJ h ^UjjVI ^3 h a\\ ^Jkâ Jau — 2 

s y f = kif rl^jjlp *W^ 

4j]k>iUü3i 4 JjU^31 (j\ ^jjj 4(jjjji3 ^11131 <jjjla3l \ 

dv y 2 

— = g(l-— ) :3iiUJL 4_ü£ (S) 
df /3 v 7 

. m , g , k :5JV^? j#*j3' P 


9 (j*a 6 




v(m/s) 



:fi jJûiAÎI JLcü -4-1 
t — 0 : <1^111 J ^5) aIa^JI <cj juj — 

jUI ^Uaall ,J A \a*\W ÎJllaC. j£j*a £jLuJ — 

.(S) 5 I^J] V îim <*Ù*1\ ^JJI - 
,<llji cluvi j* 

ÎJtlac. j£j*a 4 xjjjj clajiu (5 — <J£joi 3I) <jLaj “ 4 
Lfcjjliaü Jilt A lhall Jâ A 1 j* l*Ja ^ 5 ) A ]a*\ Il 

t = 0 lûxa 

■ V lim “SPaJ <c.jlA\ <a£ JJa. ~\ 
dJl^j jJbtall JjlViH Je. ûLuc-VL — uj 
^ .Alxuâ l-uj^.1 ^ ik ciuüill 

.g=9,8m/s 2 : Jau 


(Ltt 03 ) : y)J) 

. C a J ûjj£jj 4 CH^COOH Jjj Ji i JJ*»* : Jj La Sjjjlâ Je. ujj£ 
*25°C ôjJJI 4_sl;J J 3,$ <1 pH 1 1 (jjjjS JjK *1 Jj*3l ja£JI — 1 

,*U 5 t J JjjjÜLVi Jl)L*jI SJjLc* cjjSI —\ 

•[El^CE ] eq j * aSI^ü jj Jl Jüc. ^Jï£ill 4 jxüj *jlac. cjoSI ~i«j 

• T eq — 0,0158 * jî Laie. ;C a JaJjaV I j-a^ JjK *1 Jj-a 31 ja£JI JHujI — - 2 k. 
JjxüSjjJjà J jW aj tiLjjljjV 1 JJ*> * j* 1 /^ — 18 Tl iL \ *> ^ jjLü 4 C a 4 -*aâ j* ^SÎjII 1 -Â.^.j — 2 

• ( 6 -Jl^ll) Je. j* jS»* ExAO J J g >* 1 J Laxlui l .Cfj = 1 ,Q X 1 (É mol/L : Jj*ll ûjj 4 ^jjJjj^-all 

.SjjLcall Jc-liü ^ûâdl jjuüî — î 

.C a J iui ^. 1 4 E (VbE, pHg) jâlSdll 4 _ Lkj Jjjto^.] ia> - c_j 

. 4,8 jà ^cjjH p// JL*J 4 ^jjJjki-nll JjjooSjjJjA JJ*^a j* 1 /^ = $ 77 ]// <âL-bj Jjc. — 3 

[ch 3 coct] _ f 

• W^ ' ^ ‘ pKa j pH <Woj | r// r 0 e - J=- _ ' 

,^Y <! Uajâ JïLnl 4 J (Jc-lioll 4 JVûj <LUi Ajxiûll je- jac- — l_î 

? Jlluil lûLa • T JIJI Ajjoûll — -^ 

pKa(CH 3 COOH ICH 3 COO~)= 4,8 :J*u 


9 Cja 7 4 âi*â 




pH 



i ^jxi h — 700 Jtïïl s j] lYV'itfi ^_jjjl J ^SjiJ (j-iajV^ Jj^ (G) j>iâ jj-Lj 

^ IJLCr <_>o^ fJjW ^ ùjjJ 14,55 3^4? 

. (7-JLil') (S)^\î k-Vl j-ill^jii 5 gjLüüll ^ lÉ- -1 

» (■5') t _ !3 r - * '^ l ^ V ** â ^ Iajju ùjLit üj^ -l 3 ^^ — 2 

_j-i±j I I jLjla] /’ _j i—LsdJj ir (5 ) ^_g-& U In > fTi V \ j^aâl^ v aI V 

- T 2 ù-lij^ £ Iajjuj (jji 

(5*) Lliajja V ^ '^-£jjüj ùjLit ^jï ^j_u t^jJj-ul ^lul^ QjJ^ ■ j jjjW' | j — 3 

u ^jSs\ 



► 0 ûajS ri l -OoS A/ jv :(jLui t T r' T = ^ J - 

( 3 ") j-*âl^ jj J 7 \ : C_Qi t r j t t_ü£^ —4 

Jj^ 


^4-= 9,85xl0' 14 s 2 .m' 3 "5 

r 

► ,j-iajV “l -OSS Afr j^T^iT.- M 1 ! —6 

G = 6, 67x1 0' 11 5/ ï^jSI' t-jjLail' C±>£ : i ^“4 

Rf — 6400 iïii? ji=a i ■a > ^ J, i 

7 = 24 iî : < jJo;Vi jj J 


9 0-4 8 


JClO /(. mol/L ) 



(lalij 03) 

CjLa_jla-<i]l jJjâLa. ç.La SjjjÜ ujjS 
Aju!x jVI (je- VjJ*-* *3^ 

• ^Luo jlc- ^cjüj ^ JjW a\ 4L iwdaJL^j 

. JJ^ Wlllj < QjîVnll ^ J^JtiuaJ 4 £jLuj ^jol* Joâl^ ûj 

£-* Cl 2 3 ^ < 3 * J^W* ls^ 1 

((Na + (aq)+HO (aq)) ^jjûj^I j^jjûoa JjL^ 
:(1) 5JjU-a]Ij J_^a]l liâ ^tjuIj 

f (semaines^ 


8 — (JiuJ) 


Cl 2 (g) + 2HO (aq) = CIO (aq) + Cr(aq) +H 2 0(1) (1) 

:( 2 ) 5JjI*-a]I Jâj -LjjjaJI ^Jajj JoâL^. 

2C10(aq) = 2CT(aq) + 0 2 (g) (2) 

:(3) «jUJI Jaj Jtlüll ;ri 4 . -Ljujj ^ iJ 

CIO (aq) +C[ (aq) +2H 3 (T (aq) = CfefeJ +3H 2 0(1)~~( 3) 

.(2) <3jU-a 31 Jâj Jc.liol3 ^jia3l Jjji^ 3 ^ — 1 

4 JjU-a]L ^julLcJI Jc.lsu3l ^ CIO (aq) CjJjxj 0 e - 4 ( 8 “ J£-ki3l) (j^Lu]! ^Jc. bbuc .1 —2 

.(>331 5JV^(2) 

lM c> t = 8 semaines :<LaJ3) CIO (aq) ûjlj 2 i JjjSjj ÿiïiJ -ï 

Û 2 = 40°Cj e î = 30°C 

1 dTao-] 

K (f) = X J£ji3la L-jl1£j ^jjIoc. (jï <joJj 4 Je. liai] 4 )a>^ 31 <&jxii3l S-> 

2 tft 

6!? = 40° C 3 Gi = 30° C :Sj3^I ^jû jJ <> f = 0 :5J^Ii» 

. JÜc. (jlS^i ^ 11 <*^1*^31 jjJ (-^ — 2)j(^ — 2) û3i>Ji l^aic. Jh^VmII 0jlaâ3l Ja —j 

.fti tJSâail J IaIc- 4^2^ W 3* liDUajl <aaui ^a 4 Jc.lia3l i 3*3 *— 3 e " ~ 3 

/ôjjjlül ,^-ie. jLauJi ^Luiit 3 IÜI ^juoIj >J JæJ -4 
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( Lr Jaüj Lr Sj Ajxjaijç> :SjLa 4_jL^V1 2013 : *jjJ LjjjÎISUJI 


JjS?1 ^1p AjI^VI j^Up 



0 

ôjà^j 

2x 


2x 

^ A max 


\ 7 

Cr 2 0 7 2 ~ /Cr u ,C0 2 / H 2 C 2 0 4 : (ox/red) CpAA) ~\/l 

: ^Üiil J -(_j 

3H 2 C 2 0 4(ag) + Cr 2 0 7 (zq) +8H + uq) = GCC^^ + 2Cr 3f (a$ +7 H 2 0^ 

(J ^ûlLl SjLaîl 4-1 a£ 


<LJ oc"'!' 


AjjüjVI x =0 n oi 


AJliuVl x n 0 i-3x 


^^21 x max n oi ^x max 


CV 12x10 3 x50xl0 3 _ in _ 4 , 

al=— LJ - = = 2x10 mol „ , .... 

3 3 • .w A\ Jc-lilaîl Julaj - 

x nax =C 2 V 2 = 16 x 10 " 3 x 50 x 10‘ 3 =8xl0~ 4 mol 

x max =2xl0 -4 mol: ^UÎIjj H 2C2O4 jA ^A J&làLdl ai<jj 

: Ac. jA\ -I -2 

"ff 2 c 2 o 4 =«oi “3* : M : ^=~^X éël^9À : J CjLj] -l_i 

=A x âlîi£Æ aicj — =— AlûJ 

3 dt dt 3 cfr 

^ 12 min =-|x — 2 Q g^Q 0 =5,0x1 0~ 5 (mol / Z . min) : 


A-gJiÜj i JpLiiîl ^j£)LSl 3*^ • lÎp^Ü^ i \ksi\ (3^J) — 3 

JM 


[WMiOj,,, = 


x 

g max 


C x l/j * 2 _ 12x10 x50xl0 3x2x10“ 


= 3x10 ^ molli 


V V 0,1 0,2 

ti /2 = 5,6 min : ^ jLJl : Ajtu^ _ 





















( i _ r Jaüj Lr iâj + CiLuialjj) AjxJûj ç- b jjül :SjLa £ j^ésjaS AjIaVI 2013 JJ J LjjJlSLJl jLàJLa) 




rj^ 4 ^ 


JjVi £ ^ AjL^V' Lie 


2x0,25 i/. + u =0=> RC^+u = 0=>^ + -^ = 0 :U^,lïiîl jlaJ -i 

* c c/<f dt RC ' 

A-iLublijîl a^ûLlaÎ! j-bj ^jilîls j = A*e a ' : a]ûU-ûÜ u c (?) = / 4e aï — 4-1 

dt 

o y n oc Axe af + -2 — e a ' = 0 => y4e ai (a + — î— ) = 0, Ae at £ 0 => a + —î— = 0=> a = ~-^— 

dxu,2b RC RC > RC R C . ^ 



t/ c (0) = A = E => u c (t) = Ee RC 

0,25 £ =-CE 2 e 2 ~ Rc : 35Uall SjUt -2 

0,25 E 0 =140pJ : AaJ jUl AiUail -i-3 


^J^Lsl-û — L_J 


E c (i) = at+ h, a- — - ,t = 0 


dE r - CE 2 -2- 


0,25x3 


i r'F 2 i 

EA 0) =-CÈ 1 => £ c (i) = i+^Œ 2 


r 2 


^t+^CE 2 =0 
r 2 


— 1 = -<T£ 2 ^>? = - 
r 2 2 


— = 1 => r = 2m5 :i (-jIjuü. 
2 


r = 7?C => C = — = 2x10“ 6 F= 2liF : AiSLaSl ^ 
i? h 


\ c 5JUaîl — 4 


£(W = y 


1 -2m 

-CE 2 e “ 7 


= -—CE 2 

42 


-2SÜ 1 

q "T 


-2-^- = -ln2=> ? = — In2 


ti/2= 102=0,6931115 : AiaJ 
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( i _ r Jaüj Lr iâj + CiLuialjj) AjxJûj ç- b jiil\ :SjLa £ j^bj-ai 2013 <jVj^ •* jjJ LjjJlSLJl jLaJLal 


JjVl ^^fiajAÜ j£. 3JaV' 


C, = — = — =1,5x10 2 mol / L :Cj <— iL-^. -î-1 
V MV 

CH,COOH,^+H 0 0<, = CH,C00-( aQ ) + H,0 + u Q) : 4LU41 2J& -t_j 


'(a?) ' 2 ^(7) 






AlLJ 




4 itiaVJ 




CH 3 COOH {aq) + H 2 0 {1) = CH 3 COO {aq) + // 3 0 + (^) 

J 3-ûlb ôûLJI cjLlûS 



0 

0 

X 

X 

X eq 

X eq 


: IjjJii O* • (jjljuîl (j& j.nall\l — û 

fl = r = [// n + l X K = 10-® X 1/ 

eq l 3 \ e q 

I” CH 3 COO~ 1 ^ 4X10 -4 

FK=FH- log^ ^=/f/-log — - — =3,3-log ^ . = 4,76 -_A 

a ô [C7/ 3 CCœ r ] e9 n.-x^ 1,2x10” 2 -4x10“ 4 

: (J&liüil Ajti£ — î — 3 

CH 3 COOH (aq) + NH 3(aq) = CH 3 COO-(aq) + NH A \* q) 

: k clulj l-jLui^— l-j 

[c^coo-^x^w,^ ^ 10-A, ^ 

[CHfiOOH^NH^ [H fl'] K, 2 l(P' h » 

t — — ^ ^ CjLüI — 2^ 

e * î + Vîf 


X = n n yjK - X,y/K 

eq U ^ eq * 


C// 3 COO-] x[jV// 4 + ] x 2 * 

K = - Y — f r !1 = 52 — ~-=>yfK = — => x = rin'jK - x . aJk 

[CH 3 COOH] eq x[NH 3 ] eq (. n 0 -x sq ) 2 n 0 -x eq *» 

JC (1 + y[K) = n 0 y[K ^>-^= ^ r eq = 

3 n 0 1 + V* * 1 + V# 

. atj Jc-lâjil Aîûj t = V 2 , 7 5 x 1 0 _ q gg _ j . t cjLuoa. —j 

1 + V2,75xl0 4 


0,25 

























12 <J-Û 4 








( i _ r Jaüj Lr iâj + CiLuialjj) AjxJûj ç- b jjül :SjLa £ j^ésjaS AjIaVI 2013 JJ J LjjJlSLJl jLaJLa) 




rj^ 4 


£j*é3JaS 1 ^Jc- 4_ll_^Vl J^âLip 


.P* 


: ^jill JA^- 3 - /1 


\ T 


2x0,25 


^jLiajVl 3^ • llajuaV' AjlüI^)ùÎ L_UjûLLû1| — /2 

. ^JUlXUUlll 

. ^^xiaUll J ^Ac* ialljüJ V il J A jA <A^ (J. A^ cJAA • ÔjljC* “ /3 


F = 7723 <=> F = 777 a„ <=> G 


M r x jrf s 

c R T +h y 


= Xx 


(7? j + 7?) 


' R r + h 


y 6.67xl0-x6.0x 1 Q« 

\ (6380 + 35800) xl O 3 

: jj^îl SjLc* — 5 — /4 


j _ 2/r (7? r + A) _ /(7?y + A A 


7 1 = 6, 28 / (638 ° + 35 ^ 0Q ) 3 x 1 ^ >9 = 85996, 54s « 24A :jji1 
V 6,67xl0- n x6xl0 24 


2x0 25 û JAj JjA j As-> (j v j A ^ûSÎI Üà jLuc^I f-*- 3 — 

. I g A n<n (Jj^ A 3 ji\ (^jLlüj 

0,25 cA 3 A^ J ^aSll ùü ^*A c_2xS^ûj ^ûSll j jû (jjj <jjoli 1I : cJljîl AA üA^ — /5 

. CjüIj J^Lû ^jLluj 


2x0,25 


, 2 _ A7T 2 (R t + 7?) 3 _ T 2 _ 4;r 

GM j (R t -\- h) ° GM j 


= k «10‘ 13 : CjLÜVI 


12 <J-Û 5 ÂaLa 
















0.25 
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( i _ r Jaüj Lr iâj + CiLuialjj) AjxJûj ç- b jjül :SjLa £ j^ésjaS AjIaVI 2013 JJ J LjjJlSLJl jLàJLa) 


p j.y 


3-»üUH 


S)J^4 


^jQIl ÂjIaVI j-aLic- 


3,5 


0,25 

0.25 

0.25 


2x0.25 

0.25 

0.25 


2x0.25 


0.25 


0,25 

0,25 

0,25 

0,25 


(5Jaü 03.5): àféfl ru 

^1 Wt'tl \ ^ ^ Â£^aJls Ajl jlLa Âc-^joiîlj * isij ‘ ■' * jLlha]| ^jl Laj A » l ^ I 1 


. j] = = 320/ïj : (jlull (J* : ^Uj jVI 


T 


. iaj Oz Jj^aîl -Lti^VL ai» j m g = m a :g r^tuj 


b = p •<iajV = at = gt Ljiij j v = P t (4- J5LÜ1) ÿtJI Ah U» j 


f i 


: (jjî 11 JjIoj -î -2 

• 4 A ■ >.1 c"'\' 4jûljt^]l — <_J 


f/V'' 


mg-kv 2 = m — : -i=û Oz <Jc- JaliuiVLi P +f = m a 

s dt ^ 


dv f , v 2 , ,, Ml dv . k 2 \ 

~r = §^~^d ; lM'c>c jAj— = ^(i v ) 


cfr 


dt 


mg 


p=M 


v to = J 111 f =P ài VBni pjbs-a ~3 

v iim = 40 m/s :V 1 =3' .1 -4 


r î [M][L][T]*[TJ r .. irM -i 1 mg . 

[*] = T712 = [ M P] (>ji = -T ^ 


[L] 


V *m 


k = 


. kg/m k oAa.j aàaj 

80x9,8 


40 2 


« 0.5kg / m :k 
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( Lr Jaüj Lr Sj +CiLuâljj^ A^xjaij :SjLa 4 _jL^VI 2013 -S jj-J LàjjîLSLJI 

i I ’ 


rj^ 4 


^Ip j^Up 


CH^COOH {aq) + H 2 0 (i) = CH^COO { aq ) + H^O + ( aq ) « -î .1 


(a?) + /igCy (aç) 


l« 3 o 4 


[tf 3 o*] 


— = =10 2 mol I L :C a prUHuil 

0,0158 c 


: Jfrlàjîl (JjAa. — î .2 


AlAjtjlÀ\ 

ch 3 cooh 

^ + HO (*<?) 

= ch 3 coo~ 

(aq) +H 2 0 (i) 

4 \ ^ -n. \i 


(J^aIIj ô^Lûll d jLiaS 

«* ♦* 

X 

II 

O 

noi 

IÎ02 

0 


4 4 tl -n. 

X 

n 0 i-x 

n 02 -x 

X 

4 v 4 ^ j 4 \l -y 

Xe 

noi-x E 

n 02 -x E 

X E 



E(V E =18mL ; PH E = 8,4) 

,-> Cf, ^ V ,F , , , , fi 


C = b = io~ 2 

a K. 


= 10 2 molli :C a 


[c// 3 ccc] 

[C//3C00//] 


3 = 1()° = 1 : A_ijaLiil jp* jnxM' ~\ ~3 

IX zSsjj\\ A-ljaùl' <JC* J-lJxIl}' — 


[C// 3 C00 ] _ x 

fc// 3 coo/y]“ ^-A- - 

n oi c a Xv a 10" 2 x18x10" 3 5 

*= — = — - = = 9x10 mol 


Jfrlij Aid 97 = — — = — E- = =1 : —ît&jil AjjüdJ 1 lluük — ^ 

^ n a2 9xl(T s ^ r 


. ^Ij ô jjIjluJI 


12 (J* 10 























( cr JaLj +cjUùaLj) ^uuaij :5jLs Ç^yhyl 2013 (jVj^ :SjjJ LjjîlSUÎi ^ •»•" 
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( Lr Jaüj Lr Sj +CiLuâljj^ A^xjaij :SjLû 4 _jL^VI 2013 -S jj 4 LàjjîLSLJI 


JLàUA 


P Sij^ 


^Üîl £ j^Jl ^Jp j^süp 


SjjAjLxJl 


aLû^JI 3Jl^. 


<±i\Sh\ 


4 ^loVi l 4 


ÂjjI^J <]\- 2k 


2C10'(ac 


n 0 


no-2x 


ÏÏQ 2x ma 


2C1 ( aq ) 

(J ^4l_i o^Lall 


0 


2x 


2x 

^ A tnav 



: [ Ci °~l-8„„ Jb ^! “' “/ 2 

[ C70 ’La«„ -l,85mol/l: 9,=30"C : (1) ^ j. 
[ C70 1.6„„, =1.25mol/l :0 2 =40°C: (2) à» 

^ (_^3 Jc-lajll Àc-jjl» Àc-^juiil t '—J 


<*-*.* i £/ r cio 

Uj 4 a^sSil ^ :v wrf (0 = --x— J S 

2 dt 


n C 10 - — n 0 ~ 2 x => X = 


n 0 - n ac>- 


SjU4l Cli Liai 

dx dn 


au ~ u 2 dt 2dt 

dx v d | CIO J ^ 1 d ^CIO J 

~dt ~ ~ 2 ~dt ^ Vra/ “ _ 2 * 

• t = Osern .lie. lg"i.aj°i i_jLu^ — — ^ 

v i(3o»o =-|x-^^^ = 6,875xl0- 2 /7io7.7- 1 .sem- 1 : (1) c > - 

^2(4o°o =~| x ^ 12 ^q) 5) =U 46xlO~ 1 mo7i~ 1 5em~ 1 : (2) ,^^41 <> - 

(ûjU (jlS-û L? ic^ L_uSLû j^)JJ ô4À jaJÜ “4 

. (JplâjSl 4 jjj cJ-ûI^ 4 j=».j 4 “ 

rcyo -i >- r cio -i 

L J (30°C ,ï = 8seffl ) L J (40°C ,t = Zsem ) 


V (vol ,30° C ,t = Osem ) ^ (^o/,40°C ,t-Osem ) 

Au&SsLi < (JpliJl ^4 jLî C Qw-Ti C_Sj^x_j ”"/ 3 

* 


raoi =*■ — 2-=rao-l -i-=rao l 

I- —*^i/2 y v L. -1° y L -I 

[cio-\ =[c;o-] 0 -i22J» = [22_i = i i3 


0 2v 


: (2) ü Ki«l (y* 


37 5 mol / 1 


ti/2 — 7,2sem (jL4l Cy^j 

CI2 J 3HJI ^jljj jlc. (jjliJl jUJl ~ j A 


12 <y» 12 


















<L*A**Jl 1 jÜC jJ \ 4j 

OlibL Jjj OUbxs^J jjt cMjj*Ü1 <LJp jjl <U jJt âjljj 

2014 £j\j^ :Sjj^ ùbx^al 

j 30 j Lu* 03 id^dl A^Ljjül ^jiaül :3^ U J jL^-l 


jIjaj ù! i J^ 

l! $VI 

(LUS 04) : JiSM 

^ Jjjuolj jjJI JijJ J jL~û J H 2 0 2 (ciq^) Ç.LJI <jjj ^Ull J ^La£M (Jcrlül! AjuoljJll 

:<1^U^11j jrialJ J Jajuo j {^K + (<2*/ ) + / " (üÇ ) ) 


H 2 0 2 (aq ) + 2/ (aq ) + 2H 3 0 + (aq ) = / 2 ( ac I ) + 4 H 2 0(£) 

L 2±iîuu& k ÿ\ Ç.LJI ja V 1 —100 ttïL 1 1 25 °C t — 0 aJ^^WI jüc. jjouj 

^j^îl ôjj^jj ûjj ^ V 2 =100 /? 2 L ^ c 1 =4,5x10 2 tïio£-L 1 

• ^2 H 3 0 + (aq) + SO^ (aq)^ j-^ J £y* ^ c 2 = 6,0x10 2 mo£ • L 1 

.^I^jVIj ôJLo>f2X] l_uSI (1 — I 

.^IjûjVI ^ n o(I ) j ^-u>^Vl n 0 (H 2 0 2 )i^\ <^4^ (2 

.AIaSIj (Jc-UlHI l!j^ AjtiS Jlc3 (3 



H 2 0 2 (aq) + 2I (aq) + 2H 3 0 + (aq) = 1 2 (aq) + 4H 2 0 (l) 

aJL^. 

^üaîi 

(moi) — 1 Sûl ûll cjl uS 


0 



•’S 

*.0 


*.0 

<2liüVI 






x / 



3xl0“ 3 


. • 'W^l 0jlija>l — 

(jA jxàî t/" <ail^û 4 _iLû^ dsU^J A 1L&J1 1 2 (aq) Ûj2l ^jUj ûj.wM — II 

b jAjlJj ç.\jadll £. aj Cj|^)!aâ £jJaJj + ç.Lû) 4_iâ £jJaJj ^loliÜÜ 0 J^a]| 

• jjSjül (2^ + (^) + 5 2 0 3 2 -(^)) 

^IujSB c>Uii! (JüaaS x =y* (/ ) ^ w ]a\) oij JA 1 ±ù£a 1 g \\c* 0jlüll <^JIx-û 

.^1“ (JSjüoÎI) C5^ 


8 1 




x(mmof) 



J ç\a1\ AÜjJaj ^ja L Og \1 Lû — 1^1 
J) J g Vi\\ Llla-lla^J Uuojj £jJa — L_J 

A]\aC> ja.^Vlui^'l 

4&jxA\ ôjL ic. cJ a je. —I (2 

L_Lud^J — L_J 

• t { = 9 min j ? Q = 0 jjîh^ïïl 

/“O?) ç.lÜkl <0 ^juü ^jC- ^)JlC. — 

1 frLaJâ L_Lud^Jj (Jc^lilU 

.f x Aj^ül ^ 


(JalÜ 04) lX ^gjjl 

.CjUjjIijj <jjjI jJaxVn CjUjjlnj 4 jI c_àisj LaJüo </ ^ J jâ jS 239 ^ jJ lU* 


AjoU 


239i 
94 ^ 


9 Pw + ( ]n )' 4 > + n ^Te +x > :ibU-ÎL 23 4 9 Pw jLk^V Â£~ll ^ 

• X j Z <-<uâ ^jÜ l_u£I (1 

. Am 4 ]j£J 1 ^Vn Jj 239 ô -0 ôI^j ^Uajaül qC> AÜHall L_Lud^J ~\ (2 

<Lj^aüJI <J!LaJ IjjâUa 1 £jJa — 

ô! jJ jUa uül <J C-lidl 4 jjâUall 

• 239 

(24/j) lÎC'^ l 4\g*Uaj (3 

. 35 g U jü 239 ^ 

aJajuü jÜaII <C.Ua!LuoVl L_Lua^.l 
ïJjUuïl b Ku ll Jl*j (il* -î (4 
?4 _L û ô^jliS l* j (2-cJl^l) 

JfLaÜ ^5 1^1*11 ^jojJ JlC-l — L_J 
:<j]till £-j^I ja <.ilc» j 



■'?r « 


J «Mo 


239 
’ 94 


’ft* 


IAÜjuJI JfÜ JaJ^)ll AÜtîa ^Jaxj 

A 


13 

Z 


tTe : 8,3 MeV / nucléon *■■ l ^Mo : 8,6 MeV / nucléon *■■ 2 ^Pu : l,5MeV / nucléon 
lMeV =1,6.10“ 13 / t JV, = 6, 02.1 0 23 rao/ -1 * lw=931,5MeV /c 2 


8^2 





(JaLLi 04) >aall 

jx^al \* \\ Aj j£ 1 a !1 ôjIjiII 1 

4 R = 50£1 <lûjlLû cJ^ ‘ y — 10C1 l^la jUuj L 1$jjSI3 <xaAj i E ciulj jiji jJ ja 

.(3-J^lîl) Aj^^jouÎI C5^ ^ jJ^a ,>* 6 AjtiaLâj 

JC A »t — 0 AJâ^lll AÀO JC Ajtialill { ÿiù 

A 

. (JjLtüll jLnJI A-ialj^jlîl Sjl^ll ^Crl — I (1 

E y .^U ^Uâill / Q jLiiîl Sauj ôjUc. Jac-I — l_j 

^jJc. U R = U BC ^jSM Ü^UJI ^ jJa jjj ^Uj^JI JJjjll ô^aLLo! (2 

• S^)^lû ^g-laJ^Q ^I^jAI ^juoI^ Ajuoljaj 






3 ~ JS^S C 


BC 


(t ) ^)^laj S*1 ALu1a 1 ^JaJ^ ^a\l J^ÜaVI ^uojI^)J Jjj^ajÜÎI A-lâj£ (jJJ — I 


? ^)^iajll <LLûJ (j$ ill ^LjjÜI j! Ma\\ ^A Lûj Aj Ijqj^ 4 -ÏLû 

.SjU jLJI i (t ) jLîlJI ûAjuj jjiad] A-lLjallllI — L_J 

^Lilll ôAjuôj (^ ) À-iiliillj ^ ^ — 0 , 2(1 — £ ^ ) jA AâjLoJI A-iLjaliilH aJAx^JI <jj — ^ 

. L j (ô^ jll ciütj) z ^ E ^ ^ 4-^ gHHuil . (A ) j-ifûVlj 

• t — Z AJâ^ül 1 L_Lua^.lj AjUjoi^II Al AÂ\ 3A\ 4 jh's \\1 S^Lixll l_ü£I — û 


(5) 

U 


B 


^ 7 


4-J^II 


Z) 

J 


x 

-► 


E 



(Llij 04) : çJ ^) £h xSII 

ô^JÎixJ (^ ) 1 jLtO 1 xuai'n ^ = 0 AJâ^ül c. .fl Aaj 

V q Âx- jjoij ^iâl JIxaa /7t = 400g 1 

• ÆB = 1,4m ij^n 5 AJakill A <Jakîll 

S jâ ^ilSj ^ jil ç.UjI (j S ) ^jg^Jl 

.( 4 — (J^ ^ ô^IjoJI ÂUjIjj a ^ AjoiSIx-û 

. (j s ) ^JUO^JI 'Àl\ JoC <âJliaAil A_l^.^)l^JI (^3^1 lÏ^° — I ^1 

<Ajjaliü]| ^jl ^jjj ùjjUÎ! — c_j 

. = — !ô^)Lix11j ^Jax J ô^iaaII 

J/ m 

l_uSI tAj^al jiü l^-û A jliiolj — ^ 

•m j v 0 4 / x(t)jv(t) 

.v 2 =/ (x ) ajj^I Î£5UÎ! £iiiJ - 
• X aJVaj v 2 cIjIjjxj jL<4 (5 — JfLiJ!) ^Ku'l (2 

.f SjÜ Sa juÔj A£.^)juJI A^Llâ ^CJJÜjujI 


8^3 â^àm? 




. BD — 0,5m <■* E ialual v B B aüîII AB (jjiauiil (S ) j^I*j (3 

• ( BX ,By ) ^aix a\\ B AJakîll AjjAjl^ (S ) ^jui^JI AJl J oC. jSj-û <Sj^ Ajt-llia JjojûI — I 

. J =f ( X ) <Sj^J jLulX <HjL* L_JjSI — L_J 

« E (S ) ^uua^kJI DE A-j^âV^ Â^IjoiaII û-i^. ^ 

. jjj>lL<Lk jl Ajtâlûj Jj^JI Â^ûjlLû Ja^j l g = 10m -5 2 Ja*J 


(LUû 04 ): <l «-m >aJÜI £fcjjAÂjt 

JjjSI J±l HA 4-Ak^all j_ùaLaik.V I ÀjjLo (Jj]La_a j) , Ja^kj AjÂ«^Ij ^ya ilHuiVI 1 - ALa tAjiniaillI (JLaC.VI A x ^â 

0jtnîl ciAjl£â 4 25 °C J JS pH (jjoLûâj <2 ja 


ciynotIL ) 

1,0 10“ 2 

5,0 10“ 3 

1,0 10“ 3 

5,0 -10 -4 

1,0 10“ 4 

pH 

3,10 

3,28 

3,65 

3,83 

A, 21 

\HJD^ ( mol-L 1 ) 

L 






[A“l (mol -L" 1 ) 

L Jeg 






[«^(mo/Z/ 1 ) 






[A-]„ 

Los mù 







,\/ 4 C (j ^ ijJI ôjjSjj //A C_lL^all j^a'n W V jl'N a jJjJa^J <JihS 4_iâ ^jJa jJ Lijüj^j Vj^ jJjjJ JaC-l ^1 

. ç.Ia 1 I £A <lc.lij <UAxa L_üSIj «ILuÜ J JJ Ud«\ HA (jia a^JI c_àjc< (2 

. (JjLuJI Jja^JI JaSI (3 

. (HA / A~) 2 üSliU pK a c±n\ 2 UV* HA j^il ^Ul J ijkJ pH s jLo ^ (4 


.AjIAjla l_jjSIj pH — f 


Log 


[A-]. 

eq 

\HA ] éq 


: b ^u' l ^uî jl -I (5 


: c5 fljîl JjJl^JI ja //A Abus* 0JJJjojI ^aJ (HA IA ) ÂjjLnlî pK a dülîlll <AJâ LijIjj — l_j 


AjjÜjII 

HCOOH / HCOO ~ 

C 2 H 5 COOH /C 2 H 5 COO~ 

C 6 H 5 COOH / C 6 H 5 COO~ 

PK CI 

3,8 

4,87 

4,2 


. JjLùII Lgj^S ajI Jj 



8^4 'a^à^p 





l JjSS 


(LUS 04) 

JjSjüj 1 2 (aq) ^Ijü <^1° isy^ s j$Ja^ 3^ V Q = 250 wiL cs^ 

Zh{s) ù^*-a 3* 4*h°i 4<üj1j ôjI^)^. jüc» <1 ULjal c 0 = 2,0*10 2 ttio£'L 


• m = 0,5g 


^IujS (Jc-liSj ^Aajj 3^ ^U]| j ç.^ Joi\) ^LujSB (J 

Zft (3 ) + I 2 (aq ) = Zn 2+ (aq ) + 2/ " (aq ) 

(J 3 * 1 H&a <ailk-û A_iLû^ CliLlâ^J ^glc-lisll 0 J^aU (T A-ic. 4-ilâli]! (jjAjâ (IF* AjuIILû 

r^JÜI cjI jujUSII C5 1c. 


f(xl0 2 s) 

0 

1 

2 

4 

6 

8 

10 

12 

14 

16 

<7(S - m' 1 ) 

0 

0,18 

0,26 

0,38 

0,45 

0,49 

0,50 

0,51 

0,52 

0,52 

x (mmol) 












4_ilâl3l ^jjAjâ ^J^)ia 3 e * (Jj)Vi\l 13 AjullLû 3^3 j ÜL<ii ^1 

. ^j-llc.1 ^aW 4jâ\Sll^\ ôûL<il! L_Lua^.l (2 

. cloL^JI (JcrlsSÎI 3 ^^ (3 

. X ^ûSlÂÎI 0j3-^U (J A-ilâUll ôj3o l_u£I — I (4 

.J^LaJI (JjA^JI — LjJ 

• X f (t ) ( 3 ^ ^ 

.Allxuâ 3-F y ty 2 l <;>^i 3*3 — I (5 

• ? 2 = 1000s J = 400s C5^ A-lA^aJ l <OjjüJI 4^uâ Aza. — L_J 

. (Jc-liüll Lj^)g ^jaiâ ~ 


. A r =7,70mS -m 2 -moi 1 * À Zn2+ =10,56mS -m 2 -moi 1 s M(Zn) = 65,4g -moi 1 


8^5 â^àm? 




A(xl0 10 Bq) 


{JalÜ 04) ô-? 

• P £ju1a1I ^ Cs jjJâj £j au> ^fLû 

: gr^ ^ < - i J & (1 

.£uÎla]| — 

. P _ 

. ^C-ljuaiVI JaLuüll aJjUl^û L - fiSl (2 

^oLlII CIl^jlIIj Aj^aLkJI 4 _ia1x1I lÜjIc- jjüo^aS t> (3 

A —f (t) ^WiA I ^IjÂlJ fi ^Lijjâl' (f* 

A ^C-IjljuÔVI JaLuafl ^)^îaj £yc* ^)JÜU ^ 1 ~(J^juo]l^ 
^JlIaII (JjLoa 134 0* £j oui £-11 a1 

• t — 0 Aq -laLodll *L<uâ ^ Wi^ll ^cJJLluil ~\ 

'T Clülj ^MÏU J ^t — X ^^IjLJOiyi -laLaull <-<Liâ U -L_J 

.1 j ty2 — T • ln 2 :<â!ylxllj ^gJajU l ^Cs ^jJJAjuJI j-ilnil ^axII <- jj^aJ Ù-W — -^ 

: ^JaxJ 134 ^jJJAjoJI <j-û TU (Y) a£SÜa 1I ^jl TU q <iix]| <SjS L_Lua^l — û 

.m'(t) = m Q (l-e ^ ) 

. t TH (Y ) 4 ]j£J1 j Liij£ Jlû — A 

(JjAsJI ^ jVu^\l j (JjIÂaS JjAskJI ^JaxJ 

N A =6,02-10 23 mo£~ l 



.Allait L_bai^l 




Cs 

Ba 

La 

Z 

54 

55 

56 

57 



(Llij 04) : dJÜi) f* yuil 

^jjüi (2-ji^ii) jj£jj 

(JJA-ûjl (jjlâlj lC 1 frAX XX) AÜ&û 4 E Clljlj ^j\j^)^ 

. K R 2 = 2 k £2 j R 1 = îk £2 I ^U jILq 

• Y 2 J Y I iS^ jl j3aI ^jJj4 Ôjl^l 

jlu^lall (JIaJ liLa 4 1 ^ AJ^LJI £-jJaj ^1 

jIjüaVI ^juoI jî F 2 j F 1 


8 j* 6 





*«<n 



.(3 — (J^^) (b) J (ci) (jl jWUti jIjjAVI ^xuîlj ÂJôLi C5 -lo (2 

? y^i ^ h* C5 i^icJI Lû — I 

^)1 AL&ll A^âl^AÎI 4 jU>ali!l]| C_Jj£l — 

. C5 JajJI Ia* AÏiai 

.ôJaU T| 4^<u3 A^ — l_j 

• C j E (j-û ^a^. (3 

/■ = 0 AJâ^lll i ( t ) jLnJI ôAuj L-Luo^l (4 

. t > 0 , 6 s aJ^ÜI ^.i j 
^ ^ aJ^LJI Ajl^j (5 

.4_Lû^VI Iajlo Ujm A Jô^k 1 2 

l^jjlij 5JUJ1 ô!a SjIaII T 2 <aj 5 c-Lud^l -î 

y^&llllujj liLa 4 *Lajkj 


3-JLSS *(*) 

. t — T 2 ^Jâ^U! /? 2 I (Jàljîl 5J <âUall *La4â 


i u^l 


jxâ. \\ aï£) m 5 t R 


(JalA 04) : ^j) $ l ± j >A' 

AjoüI V*1^a ô^)£ l^jl (jlajVI 4_lC»lliaj^aVI ^)LaâVI 4^^)^ n» *1 ^â 

./? Ujlaâ L 9wVlj Mj 1$3Îj£ 
• Jaââ /^/ç L_jA^ ô^)lAa ^â ^C»l ilaj^aVl ^ail]| <jl (JjâJ 

c_à^)o — I (1 

6 M J L- 1.w\l CAjÜ) (jr 'ÀX$ Il Ej / s S jiü <JC.lxjalll ôjLlxII L_uSI — L_J 

^-îajuo (je» A£.lâJ^)l fl j lîaj^aVl 

Ajt-llla La 1 llaj^aVl ^akfl ^ (2 ûjLlC» gîiu J ~ 

• (Jjj^A llaj^al ^jJ^aâ ^ajL^ak ^jiaJU ^JaxJ JjAsJI ^2 

. (Jj\»*i\l £-a AjjC- t l^iljaba ^ jjjç.1 A^.1 — I 

l^jj^ A Ja^J ÙJC* (^ ) AjjJa^)V I A-ijil^JI ^^)Laü L_Lua^.l — C_J 

liLû .AlSütl ^C>1 llaj^aVl 



Alsatl 

Astra 

r(^)xio 3 

5,964 

86,160 

h(m)x 10 6 

0,70 

35,65 


ŸgÜnjoü 


dJûJ! (jl (JjAsJI djLilax >q ÜLodC-l ^jjj — ^ 

. M J AY&W 4 - 1 JÜ J 5 J <XJâ ^jILuoI — J 

1 jour = 23h 56min t R =6380 km i G =6,61 xl0~ n N • m 2 • kg~ 2 :ca12o*JI 

. g q = 9,8m* ,v 2 i(j^jÿ\ ^Jajuo Ak. Â-uiLaJI ^jLoü 


8 j - 0 7 'a^Jup 




(Llâj 04) : <4 4j 

(j^aa. (_> m 0 = 38,4g j C 2 H 5 OH t> ,7 o =0,4 mol <■ t -0 U 

. t> ^'j^a C n H 2n+l -COOH 



AjuüJ jliÜj L_Ujlj| ô JjuiC» ^jlouiL 0 J^a]| ll<Ualâ 


0 — 60 °C ^jLû 

.(4-Jl^l) 

. ^Ua&W Jj^iU ^aaIaS l - joSl — ^1 


Ç(jc.liüll ÜA ajl ^A La — 


^juojj (j-û j]| <J!)Lk l_jjjüI (JSoÎiIiaII 

«ester ( /?7/?7o/ ) 



^jjuoVI ô^Lû 1 Hj£û ç.I^)^.1j li^â (2 

.(5-JiiII) =/ (0 ^1 


. J^âl ^ aII J jS JJ j^)2l -îaC-l — 

ô^ÜjuoVI Jc-Udl (jjjdll Clulj jl 1 ^a\c* — I (3 

0J^aS ôûLû 4_lo£ . JC — 4 ^A 


L> \\ 4 *\\ 4x Us-x\\ -l^k — L_î 

JaC-lj jiu3U <L^aL<JI L L AJuj^all ^rVfu J j 

. ^aUàill A^ojujI 


jloâJ L <n^ tdîV j-oll (jJuJIa ^jIjÜjI 0^3^ AjjÜj (Jolilill àjàyA 

• t = 120 min aJ^HI jüo l_> ^jüI ^ 2 j-21 4 ^ (4 


M (O) = 16g mol' 1 ; M (C) = 12g -mol~ x ; M (H) = lg • mol~ l : 


8 8 


■fektÆ ÀlJil aLm) 3 


2014 : S jjj bjjflSJI (ÿai.1 

Âjjjjaj ^ajic. t 4 j*juiH Ajjljjjâ ^ jk. I ôjLû]l 


(JjVl £jJaj^l) 4 jL*VI >-aüfr 


H 2 0 2 + 2H 3 0 + +2e~ = 4 H 2 0 
2I~ - h + 2e~ 


(Jalfc 04) : JjSH ùi>^' 

: *aill (jlü] jIjlaII ^ 1 :I 


:w 0 (/“) j n 0 (H 2 O 2 ) U\siiï\ sjUI cA+6 (2 
n 0 (H 2 O 2 )=C l -V l =4,5xl0~ 3 moi 
n 0 (/“) =C 2 -V 2 = 6,0xl0“ 3 moi 

l (3 


A U ^ / \ 

51 ^ t | fûaill (mof) _j« jl ail CjI 

0 4,5xl0~ 3 I 6,0xl0~ 3 I 0 I 

u\zv\ x 4,5xl(T 3 -x 6,0 x10“ 3 -2x ^ x ^ 

*.0 *.0 

W l,5xl0~ 3 0 3xl0~ 3 

TZy (/ ) = 0 î ^ J J jJlÜI ^ ( 1 

I . (Jc.1 Üa]| 4_Laj 

^ jAd 4 >-l 'v I n P* ^ # JJ 

ç « ■ ^-n \ \ J jJl ^Uj (Jc-liol Ji ' <-^1 -' (i 

*"0 1 î| • t é 1 2 {û ^) 

J .JLÜI Jà^V -<_j 

□ Jc-Uoll Xc-^juj 4-iA^aJI Xc-^juJI — I (2 

\ fl (ôjj'JjH 

*T\ *k+4. :l^jUc. 

Liu ' *( ' ( / \ 1 , x 1 dx(f) 

\G2J M-J- v »At)=- v ( t )=77—r 1 



4 U-\ \\ 

fS&\\ 

ÂjjI JjjVI 

0 

AJiiijVi 

X 

A lit ^ *<\1 

X/ 


4^. ;Ju 4 ^L^jüo • 


CI p *1 juü 1I ^<u^a+^jj]l eU 
' | (cij j' J jM 

Il lîll^yl 


y dt 

:LùLu — 


v vol (0min) = 3,33x10 3 moi - min l L 
v vol ( 9 min ) = 0, 55 x 1 0 -3 mo i ■ min -1 • L” 
(/“)(9min) = 0,22xl0“ 3 mo^-min _1 t v(/”) = 2V • v vol 


11 /> 1 <uLâ 







^ jic. :aj*joüI AjjUj-iâ ^ jlo : ôûUüI 4jL^.VI 

AaNI«J\ c * 

J ^ i ;,. (Jjvi e^a^') v*y» 

^ . J1ÜI ^â US jl^Jl Jajj -î 


0,25 


— \b 


~ U BC T 

A I 


:jaL 1#]| M gc =/ (?) ^WiA I 


0,75 


O 7 ) 



0,25 : U^' LS* J^' ^ J* jA^' LS* U BC (?) JiUi g? 21 ^bjaâll jliull 


0,25 


0,50 


0,25 


u BC - Ri 


I _ m bc 


IôjIjiÎI CjI jj jüll — c_j 


^ + i_^o 

dt Z Z 


U AB BC E 


E h ri -\- Ri — E • ai* j 

dt 

î R + r . E 

jl 1 l — : 4 _La j 

dt L L 

i(t) = 0,2-(l-e~ 50t ) :U*2-* 


E=I 0 (R+r) = 12V :JML I 0 = = 0,2 A :<iaj 

R + r 


0,25 

0,25 


0,25 


0,25 


T = 0,02 s :Jl2b — = 50 s -1 

Z 

L =z(R +r) = l,2 H :<jji z = — — = 0,02s :j ^ 

R + r 

^ A '' j*- Al AÜUaÜ ojLjc. — Jl 

E [L] (t) = 2 A-W-\\-e-™Ÿ ‘ E {L] (t) = Ui\t) 

:t -Z -0,02 s a^]\) V^Â 
E (l] (z) = 9,5x10“ 3 J 


11 (>3 




0,25 


0,25 


0,25 


(JjSfl j^-aUfr 


ç» ,jlc :4 j*jü 21 Ajjbjja ^ jic. : SaLu! ^jIj 

J ^ i ;,. (Jjvi e^a^') 

^ 3 (^ 04) :ylj» û*>dl 

t/? Jliîl -M r^jill JA^-Î (1 

0,25 




l(s) B 


HJ^ <_s-^' (j_jjlaJI (j 




^ +j ^ 2+„ = 


m 'Cl r 


' * P + R +/ = m • a 

— = -t- :4±*j 0 + 0-/ = m •— ,jaJI ^ ^ l-UL-yL 
dt m dt 

T /* 

a= — = -— :<£j=J3 ^ jll ùVaUaII 
dt m 


(t)—a-t+v 0 — -f+v o :+i<« j 


( 0 = 


dx {t ) 


0,25 


t \ 1 2 f 

x(t) = -a-t +v 0 -t = - — 


■ t +V 0 * t * A-Lû j 


(2) j (1) à* :v 2 =/(*) iEWI 


2(1 I 

V 2 = ((2 • f +V q ) = 2(2 — (2 • t 2 +V q • t +V q = 2(2 • X +V q 

2 y 


0,25 


0,25 

0,25 


0,25 


(3) v 2 =2<2-x+Vo= x +V q i+iaj 

m 

: f eA^ j v 0 : ^}â (2 

Î^IAxoIÜ V (_JjLa mx> ir\| V 2 = / (x ) (jW^ 

(4) v 2 = oc -x + j3 

: - i +j ù/4' J! ^.j+ j (4) j (3) Cy> 
v 0 =3,16m/s :<io j v 2 = /? = I0(m/s ) 2 

/ =1,2// :^j a = -^- = -6,0 S I 

m 

• (Bx ,By ) ^Uaxll ^ (5 ) ^uud^JI ÀjuoI jû —I (3 

£ y^F ext - m - d G Ù+S+ 1 ls-^' ûjj^ l3+^+ 

v P =m ■ g =m -a :a=j 

f dv .. 


v VJ - 


- dv „ dt 

a — — = # < 

<iv 

«, =-7 i - = + ^ 

l (if 


r-LHafib 


11 4 




^ ,jk IAjxjoüI AjjUjdâ ^ ,jk IôûUüI 4_i^.û 4 jL^.VI 

AaNI«J\ s * 

J ^ i ;,. (Jjvi e^a^') 

.4 n*û ^ Bx ) (3^J IVqx^ — 14Àa j 

0 ^ 2^5 ^ ^ 

. 4£» ^)Luo!Lû ^1 hn\j ô^ixÜ-û j (3^J — 


0,25 


0,25 


0,25 


C te 
= 

v v =+g t 




•LfcUJ^^' ^ ùhA“ <jiital*^il 

*(0 =v B- f (!) 


y (0 = 2^ ‘ r 


J (*) = tV* 2 


! ^)Louiil 4 J^Ix-ô — L_J 

:^j (2) j (l) (> 


:v E ^ E)E A^IjoiaI! ^ 

5D = -Ç— ■ DE 2 :jUI Lu^l 

rv 2 ^ ^ 


>00 0,25 


dë = P 2 '- bd 


0,25 


0,25 


v 2 =v^ =1,6 ( mis ) 2 î jij x =A5 =l,4m J?1 ô- 0 : ^U? 

v B =1,26 mis :<ia j 
DF =0,4 m r^UlU 
! JlAb *L<Jâàid ^ Bx j _JJ}^ Al (Jjâj 3aiLui« 

OF 0 4 

f= = — — = 0, 3 1 ^ :<ioj DE = v B -r 

v B 1,26 

; JIAL Â£.jLuiLa j»Uâdjlj ’àjjüLa {^By ) Al ( 32 _J À^^p2l l*»â ■ 11 A 

v xe =v b =1»26 mis i v yE = g -t =3,lmls 
v E — \h x e y £ — 3,34 mis -xi* j 


3,25 0,25 

0,25 


0,25 


(3atÂj 04) : /«■>■? >a4ll v>^t 

: ç^J^ JAPjj* (1 

. ^jLjaj£ Jc-lij <_j5Lâi jiiSi ji (jj jjjj (jilaal <_Jjlâ 11 < aj^*j ^2 

HA(aq) + H 2 0(£) = H 3 0 + (aq)+A-(aq) :*UÎI ^ J&USÎI <Ll~ 


11 /> 5 4-ai. ua 




^ jjc, AjjUj-iâ ^ jlo : ôûUüI 

£ 4^L | jj* 


(125x2 


0,75 


0,5 0,25x2 

0,25 


jjâ ^jlc- • ûjUu! ^jIj 

(JjSn 4jIaVI j^-aUfr 

:Jj^Jl Ua£ (3 


[/ML =c -[//,0 + L J [tf,0 + L =[A-L =10" 


c(mo£/L ) 

l,0xl0“ 2 

5,0xl0“ 3 

l,0xl0“ 3 

5,0x10”" 

1,0x10“" 

pH 

3,10 

3,28 

3,65 

3,83 

4,27 

[H 3 0 + ] éq (moLL') 

79,4 xW 3 

52,4 xW 3 

22,3 xlO' 3 

14,7 xlO' 3 

5,3 xlO' 3 

[A~] Éq (moLU ] ) 

79,4 xl0~ 3 

52,4 xl0~ 3 

22,3 xlO' 3 

14,7 xl0~ 3 

5,3 xlO' 3 

[AH]é q (mo£.L~ l ) 

9,21 xlO~ 3 

4,48 xlO~ 3 

0,78 xl0~ 3 

0,36 xlO- 3 

0,047 xlO ~ 3 

V'iéq 

Log 

[HA]^ 

-1,07 

-0,93 

-0,54 

-0,41 

0,03 


P H =P K a +L °8 


[A~]éq 

[AH] éq 


: /?// ojLc- (4 


: (jlull I (5 


-pK a = 4,2 


- 1,4 -1 


0,25 

0,25 

0,25 


0,25 

0,25 


pH = 4,2 + Log 


\ \A ~\éq I ....... 

+ Log : jlnll LbU-xj 

[\AH] éq ) 

pK a =4,2 :pü: fl -SI 
C 6 H 5 COOH :jA 

I (_)^a La^-V I <■ - Wl jp — 


C 2 H 5 COOH 


C 6 H 5 COOH 


i Jâll ûjljj 

HCOOH 


11 <> 6 




0,50 0,50 


0,25 

0,25 


(tfSjtil £ j^a IJAÎ1) ÂjUVI 


^ jic. :aj*joüI AjjUjjâ ^ jio : ôûUüI AjL^M £-Aj 

eJffiij». I CJJw*«) *** j-*fc 

(ll&4 ):JjV! ûi>^' 

0,25 0,25 : C^> - 1 

SûL<iîl A-1 a^ c_jLua^. .2 

0,25 0,25 n . (Zn) = 7, 65 xlO~ 3 mol j n i (l 2 ) = 5xl0~ 3 mo£ 


.3 


JcUiJI 

1 2 ( aq ) + Zn (s ) — > 

2/ (ag ) + Zn 2+ (ag ) 

4^1 IL! . c 

0 

«,(/ 2 ) 

7Î / (Zft ) 

0 

0 


X 

n,. (/ 2 )-x 

rc. (Zn) — jc 

2x 

x 

Ajjlgj .£■ 

Xf 

n,.(/ 2 )-x / 

JS 

¥ 

1 

X 

lx, 

Xf 



<r = 4 r [r 

■] + vlX 

SjL*JI — î .4 


a = ( 2À r + À zn^\ 


0,25 


0,25 


(H- + 4»* ) 


<7 = 9,63x10 3 <7 :Jjx=21 - *_> 


t (xl0 2 s ) 

0 

1 

2 

4 

6 

8 

10 

12 

14 

16 

x ( mmol ) 

0 

1,7 

2,5 

3,7 

4,5 

4,7 

4,8 

4,9 

5,0 

5,0 


: x (t) ^U2I 


r f mm ni ) 


0,50 


0 200 400 600 800 1000 1200 14 °0 1600 


ty 2 Jc-lijJl c. (j-aj L_âJ^)*j — I .5 
L Jc-liSll ^.lÜü (J j^a <La j5Ul 4_iLa^ll ’ÔAaII ^jA 

? 1/2 = 200 ^ :4l*J j£*-^ 


11 1>7 



^ jic. :aj*joüI AjjUjjâ ^ jlo : ôûUüI 4jL^.VI 

I kjj» e^ 1 ) jgjj 

= 1000^ j ? = 400.S (jiilâ^Ill <AAa-aJ I Âc.j*2l ■4-«Jâ 4 ^jI — 

1 dx 


0,25 


l ’ 50 0,25 

0,25 

0,25 


V 0 dt 

__ 1 (dx\ _ 1 f 3,7-2 

V400 _ y 0 U? J 400 ~” 250xl0“ 3 v 400-0 


= 1 , 7 x 10 2 mmol ■ t 1 - s' 


l f dx 


V 1000 


V 0 ydt J mo 250 x 10 v 1000-0 


4 , 9 - 4, 3 


= 2 , 4 x 10 3 mmol ■ l 1 - s 


IAja^ÜI Àc. jj-JI j jJaol L$ 7* «ail jjmsMI 


(iatü 04) l ,JÜ\ f» > 

0,25 la. uil j fd j OC <•'* ^ Aka^ LjjUÜj til^âüJ jjiVi jA l^juLall jjiVllI ^1 

0,50 • Y ^ 2 aU^ jj^£ 

0,25 . (jjpjjJ C 5^1 (jjJAP ^ Jü ij A», >H«a ûl^jj j-a t" 1 » -LLQ (jjjjfU) jA Jd ^JjuoaJI 

0,50 0,50 l *Cs /r > _|é> + 13 6 4 fîa : l 34 C.S' a^UJI <^U^I JaLîull ÂU*- (2 

0,25 . A 0 = 5 xl 0 10 Bq :UL} : A 0 ^U^V' ^ (î (3 

\ t — T 4 lâa. 111 ^3 JaL4jll AÆiâ ^L_l 


3,00 


0,50 


0,50 


0,25 

0,50 


0,75 


0,25 


A(i)=A 0 -e T =A 0 -e 1 =0,37A 0 
A (r) = 0,37x5xl0 10 =l,85xl0 10 Bq 

. T = 2, 85 cuis : ^ jUll j* 

l34 CS’ ^ jJ jjj-JI JJ h il f ^ 4_cu3 L-lLoia. J ? l/2 = T • ln 2 A35U1I CjLuI 

. , X V 

A (? 1/2 ) = — ^— = A^ -e T :Uja 1 jj£j Lu» 

. ? 1/2 = r • ln 2 

. t v = 2,85xln2 = 2,0 ans :aâ«j 


— — = 1 mg :aJjÜI L-jUjia. (3 

A/’ A 


m(O = wî 0 (l _e :4 - La J m 0 =m(t) + m\t) :ÂI5UÎ1 cAjjI (a 
, , : <jÂ£ J ' u44' 



11 /> 8 




^ jic. :aj*joüI AjjUjjâ ^ jlo : ôûUüI 4jL^.VI 

eJ^ijh I (**“ £^') W j-u* 

(LlÜ 04) : dittjfl 


0,50 


0,50 


0,25 •/? 1 cr"J^' J^Ull çs^ J^ 3 ù£ J^J^' U R (t) r^ALîuFj <^c- ~ 

0,25 ,a£S-#3I jb (jjj jjjjII u c (t ) :^a!2u F 2 LS Jc. — 

<_£^- • U R (t ) — î (jLiuiil (û) ^ Wul l jA y | (J^AaÎIj ^ g-kxA I ^ Wul l — I (2 

.tijlii E ^ j -a -N -a l l J U R (t ) (j^aâUlj j U c (t) ô^üûill 

£ = U R (t ^ ~\~ llç (t ) ! Clil jj jjJl (j^jjls Uia : 4aLjalâall «U-iLt-all — 

du D 1 


0,50 


0,25 

0,25 

0,25 


0,25 


0,25 

0,25 

0,25 


0,75 


du„ 1 

L H u R =0 

dt Rf 1 

u r x (Ti) = 0,37 e 1 = 2,2V : ^ jll ciajIj -i_j 

Tj = 0,08s r-Lli^b 
£ = l ^(0) = 6V :£ JujS (3 

C = -*^- = 80^F C = ^- ù- :C ^ 
lxlO 3 R , 


i (t) — 


E -u. 


djljpjull i d^iuj i—iLaii, (4 


6-0 


/ (0) = — — = 6x10 A 
10 3 

i ( -)=^ A= o 

v 7 1 a 3 


:f =0 UâaJJI ^ 


:? > 0 , 6 ^ Ai & 


0,25 


t 2 =R 2 C = 2000x80x10 6 = 0,16s :r 2( >jli -i (5 

^puojl Uajl Z 2 — 2 Tj » A >J Viti 

— L_J 

E lib — Eq — Eç <SUall <jj£j ^^Oâült 

E... = —C(E 2 -U r (f ) 2 ) = 12,4 x10 _3 7 

2 

(Jalij 04) 

A g Vu ôjjL^ûj ô j ‘- i T Lû ■* jA — 1(1 

.ç.Ljaill ÀUjIj ^ Cj^Ij 

— M TU ^ ^ 

F t „ — G — ^-r-W •F r/Ç , — S A-ic-UJoll S jUxîl — c_j 

T,s (R+hf T,s ' ' 


11 Û-* 9 




^ jjc, AjjUjjâ ^ jlo : ôûUüI 


2,25 


0,75 


jjâ ^ jlo : ôûUüI 4_i^.û j-aill 4 jL^.VI 

(^1 £ jJa j-Jl) ÂjUVI j^sUc- 

I^L = ™ s 0 :â t J^\ t \^- Z 


a =a 


g =g ( 


• M r m ç _ 

F T/Ç = m a = C — 

™ ’ (R+ft) 

GM t _ 

<2 = /î 

(Æ +/z) 2 

v 2 , 

— — C • V^Jl <x_ nia 

(Æ+/z) 

.^LOiallLÛ <j^)jlû (jij 

. ^C-lllaj^aV) — 1 (2 

T (Alsat 1) = 1,65/z 
T (Astra) = 23/z -56min 
. j q u x i ^j 7 iaJl jA : AstVd 

Anjil^Jl ^jUjoJ — L_J 

— - = 7,95m /s 2 


{R+hY 

.^lijjVl j!n ^ <Lajâ 

: ÙJ^ i> (jiaall 

T 2 (5964) 2 ... 13 , , , 

r = r = 10 :Alsat 1* 

(R+/;) [(6380+700)10 3 ] 

= « ? = 10 - : Astra * 

[(6380 + 35650)1 0 3 ] 

. (jv Soû 

! 1 A-SjS — û 


= 10 13 ‘.Astra 


0,25 

0,5 

0,25 
0,25 0,25 


M r = 


(Æ+/z) 3 GM t 
5,9 10 24 kg : (1) £-# (2) <Llk2L 


G xlO -13 ^ 

(lalâj 04) 

RCOOH +C 2 H 5 OH =RCOOC 2 H 5 +H 2 0 r^LJI jblfiîl ÂU— (1 

^a^ix-û lû jJ^aÜ W ôûLall CIjLlûS L ^2 

( n ester L = « 0 ) “ U reste ) J^' 


11 û- 4 10 




^ ,jlc. :ajajüÜ 1 Ajjljjja ^ jlc. : o^Lalt 4_i^j^<û]| <jL^.VI £-jIj 


<U>U1I 


| Slj^a 


(JjSfl 4 jIaV' j^-aUfr 


2,75 


0,5 


0,25 

0,25 

0,25 


0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 

0,25 


0,5 


: ( n ester ) éq = 0,032 moi = x f : jli ùW» 

n 




(3 


kfcj* = 0, 04 - 0,032 = 0, 008 moi j (n œide ) éq = -^-0,032 

("eau ) éq = ("ester ) éq = 0 ^32 moi J 

(n , ) x(n ) 

V ester ) A n \ eau ) A n 


K = 


' eq 


( acide ) étj ^ alcool / étj 

0,032 2 


4 :û\ d 


= 4 :ùU 


«n 


--0,032 xO, 008 
vio J 


n 0 = 


0,032 2 


3 


0,032 


x 10 = 0,64 moi 


4x0,008 

l RCOOH ^jüjual! “U 

M (RCOOH ) = — = = 60 g • moi~ x j " 0 = — 

V ' n 0 0,64 5 0 M 

C n H 2n+ fOOH • RCOOH t_ pa^aJ I 

M ( R COOH ) = (Un + 46) g -moV 1 j 

60-46 


CH JOOOH :<ia j « 


14 


= 1 


.(JAjVI dJ jjlijjJ 


r = 


CH 3 COOC 2 H 5 : J^L4I jl&\ j 

= 0,80=80% 


("ester ) éq _ 0,032 


^’^ X ("alcool ) 0 0,1X0, 4 

xto) 67% • ^a CjV ^jLou-û <11^. 

.Joliüil 0 j^aÜ w > Juaâ ^ 

: g-ij^jî cJ^ ^ / = 1 20 min gic. p j^ill i_i£ joli — 4 



C 2 H 5 OH 

CHfOOH 

C A Hp 2 

H 2 0 

aJâ^UI Jbtj 

t = 120 min 

0,008mo£ 

0,032mo£ 

0,032mo£ 

0,032mo£ 


11 û-a 11 




jÂC jJl 

OUbx£o*AJ jJl cMjjüJl 

2014 J J* ^ 


Ajjj^oJH 

4jjsîl Sjljj 
jjliJl ^JUJl UjjJlSy 
aLj ( _ r Iâj + CjL-ûaLj :<w**Jül 


j 30 j U- 04 : Soi! 


^jk!l : 5 iU J jL»M 


±u\ jHâu ji £-uàjl*i! ^ 

lT&I ^ 

(^ 3,5 ) : JjSn 

4 (H 3 0 + +C1 ) ç-LaJI jjK ç-a A-iL^all CaC0 3( ^ s) CliljjjjS <-iLû^jîl AjuIHaS 2>* 

Ca C 0 3(s) + 2 HgO^ = Ca^ + C 0 2(g) + 3H 2 0 (f) : aJû\\ J&U4I a]±*^ ^1<ûj 

.^jjlJISI! 2g 4-iIj c qjx>a*ij c ôjjSjj ç.L<iîl Cy* V 1 ^ Jjjjû C 5^ 

C-bûJ 4 <iilk-û ^iialAll V co (jjJjfÜI JUjuo £1 ^jUj jlc* (JjjtjîL c . ^ JJ g ^uoü 

. 2 - j 1 “ (JJ K julIS jjkâl (jjjW*l^\l dllaC-lâ iA X. roi 4 _i^ûjJ <iajuoljJ l g jlc. (Jj^a ^-21 


h 3 o + 


[mmol.L 1 ) 


2 - 


0 80 


2- 

0 » 0 


H,0 + 


24 


( mmol.L 1 j 


1- JÜll 


.Jc-lioll Vj-^. 3?~^ — 1 
J>4I j £ JjJj J cûjüI -2 
4 3-2 4j 1 , _à H,0 + Jjl 4 joJ 

- S? J (aq) 

I 6 jLl*Jlj ’s^-j 
O T/ 

r^ 3 o + i=c- 

L 3 J y .V 

. Clil jlii] j-aJI V m 

( V m = 2AL.mol~ l : jiiaj ) 


CO, 


y co, ( mL ) 


: 1 ~ 2 lU Wl.aH J& 4-aJC.Vlj — 3 

. Y Jc-Uill ‘ 11 j" J ijk^il C JIjEuVI J>oll 3£j2l y& -I 

. ,W^\t (JctUlIaII 0jILuoIj (Jc-liüll ^S<&1 À y\ g \W A — C_J 

• \_H 3 0 + ~\ u-aUJI ^jll fL. -u^âjj 2-JS2JI J ^>41 [// 3 <9 + ] = /(?) ^WiJ -4 

• ^JUd jll (J-aâljll ^Jjuoll û A^. I 

. t = 80s Sic> J^Uiü c_J 


.AIiiaaI cjc-liüll c. ^ Wî^\l 


^ — ^ 


M 0 = 16 g .mol 


M Ca = 40g .mol 1 4 M c = 12g .mol 


-i 


: cr L ^ 


9 îjA 1 4^Luâ 



20 

82 ^ 

22 Ti 

v 

23 T 

84 P° 

25 Mn 


( Üài 2,75 ) : 


. y (3 Jal judlj ( 2 ^Bi j <2 j ôI^j iil£ijj 

.^l*juùU (JjjjSIVI L £)# J 1 L$jjù\ J jaall S^x-oll <UAxa1I l_jjSI — 1 


. t AJa^iil Sic* n ( t ) 2 1 0 <2j — 2 



: (JS a 33 ii Af d (t ) <SSüaÜ ^jc* jjo 

JaLuHÎI dülj A <* (t = 0^c» A^q 6 t Cy*j^ 

t /ftA —f (t ) ^ WlA l ^JOJJ ^aJ (j-âLk ^lAjjJ A-LjujI jJ “3 

. t 4 m \ \ ^^IjLjuÔyi JaLaaS A li^> 

• ^c-ljLjâjVl JaLaoîl — I 

• t <> N 0 ‘A a!^^ InA (/) lP “4- 1 

I (3-JSj^I) ^ WiAl (j-û 0Ünjuol — 

.210 <2j jaj^ A JaLiull cIijIj *uuâ — 


. A 0 ^Uuîtfl ^ - 


( LUy 3 ) : 

L_iikll ^)JL^J 6^)JU-iall ^olllaj^al ^Jiiâ lajulLa 4^.1 ^<uuoj ^LiÜI Cfi 0 

û jWLj ^Aajj 4-ijIj^S clil jLujV ja (je* SjUc- LuÎ-lJI .4-ijIj^S CjI jLujj (JLojjIj téllij ^Uadjlj j^ûW 
• E = 6,0 V Al ô^ülj C = 470 tiF 4^jSAI Aju uo V 4 4~çJS xAI 4 inAl ÂAIj^SJI 

.AJj^ia SaA (1^ £jJa^]| 4JA2I £jJaJ 
.4 qX^U 4 K/Jl jjIaJ CHJ^J (2) j]| ^_i 4t= 0 6 <1^121 £jJaj (I 

:4_illüll <AjJali!ill <UAxAI (3^^ ^(0 ^ Kuill (jl — 1 


*\ • 1 

(O 

(2) 


r j 1 

^Î E r - 

R 

- q [ 

c - 



& J 


,IJ 




ilîxi jj^ÜaÎI a33 > 1 * oc ciulilll ô^)Lic» Jaolj 


B 


dq(t ) 
dt 


= -aq(t) 


4 JS^JI .l^iLuâ c uxi^lj 2 0 SjLicr 4 4 AjJaliüll <1^1 xaU (J^ ^(0~ôo^ ^ ôjLulII (jU 1 ^Ic. — 2 

u c(V) ** * “ # _ 

.ôjUI /(^) ôAjoJ Â_iâ^pJI ôjU*JI ^ — 3 

L>^ 36,8% — S LjLaui u ab ^Ljj4^\ £4^ \-aHc- (II 
t (1^ ^jja jil (2) jll (3^ aJ^UII 3 

. A-nla]l <Ljaxll ^alâJ ^oLaü Â_ijlj^)^S ô^)Laij ^)Ax^aJâ 

a (JAJ ( 3*^ * 5 — lÏ^ — 1 

.(2) <]ûLl 1I Lû*ücr 4 

(1^ <lûLJI ^)j^û A Jô^k 1 ^JâaJll (j! L<Jc- 



.(2) 


9 O* 4 ^ A^Âua 




.AjuIaII \ \ \\a ^1^ ^2) ôjx (J jVj LiîT <1 ûLlÎI l^-iâ (JjVn ^A-Jâ^lî! — I 

.Ajuoj^)Aa1I S^IaU t ^û^ll ciulj LijLij ^jjc» — l_j 
ow <3-ôXJjau2l cJâliü R <LûjlL2l *L<Uâ ^tllïlujl _ ^ 

I^jLoü ô.1a *L<uâ Ia^)jûj ^.Liaxil <jüjuo!1a1I <jj\j^)^£JI Cj^Lu^I (jj — 2 

.6^.1 jîl aSJ^ÎI jl^aJl c-ijL ^ <jJajjL2l c-JSÎI CjL^ISj Ai** t A^ = (^-^ 0 ) 

SjLi] <âjfL2l AÜlJail *L<uâ ^A Lû — 3 


( U>L 3,5 ) : Ml j» itLffl 

cln^ (s) — j <1 Alsat 2 yH^ ^lik^Vl j-aSÎI JpUa] ^3 2010 4 -iLj^ 12 

.1000£m j 600£m l^Jajuj <jc, ^UjjI ^>ajVI Jj^ JJ^ ôjIa^ 

.Jaââ S^âJ 1* x>abk 6* 3 (S) JAaI 1 JajaLl^ Llla-lia^j Lojuü^) 6 — cJfLoJI JÎLaJ — 1 

• T t =24 h U jj^û jjû j M r = 6x10 24 kg \. $'A'& j R T =6400 km ^>ajV! ^ 

?^C*lilaj^aVI I4& ^)IAa1 AjjouIIj 3^^)^ l£^ IûLô — I 

(S) ^l*jai JAaII £-J^J cJa-û — C_J 

.(J^ajVI AjIjj^ ç.IjüI 

. /z =800 &m clulj Jajuojlû ^UjjI <jjjb (S) ji3*j ~2 
.(Jlc* ? AüjIj (S) S ôAjoi (Ja — I 

^C-lllaj^aVl ^)-ôîlil I4 a A-1jS jl Loïc* ôJA ôAjuj L-Luo^I — L_J 


Alsat 2. 

H 


* 


1000km/ 



/ • m=l30kg ^ 

. ^ji "\ , ,' 11 ^)-aâll j j — t ^'•*- — I — 3 

? liLal ? 1 Uc.1 ~i 3— > k ^— >\ l^aâ (S) _jl JlC-l cJ^ — (— l 

.(S) ^g£-' ’i i I ^)-aâll kc. j jai 4-ajS L_lui^l -^. 

^ ^lijjl ^^ic- A ^JaliLa AjjjIj ÂS^)2»j ' J^"' ‘ ‘' A a^)jü* j ^C-Lllaj^al ^aâl — 4 

■ IgjaJajji (jx 

. ^jaLoix jjaJI ^g£.' ’i lo i. I ^aâü Z -^- — 


G=6,67xlO -11 (SI) : 


9 £y* 3 



( 4±& 3,5 ) : 

jÜjobû ^Jajuo ^le AllS* Wl jjAj (jljiu TW j =400 g 4SiiS (JS 1 \\ks-* 1 Ak^y 7“ JSjuJI 4 IuaII <Lo^JI JÏL<A — 1 

JaUaLûVI ^aJAej 4 LSll Ja^^û JajA A-lajoal^J JaJü^)J j 6jf = 30° *Ljl 3^1 (je J^Lû 

. m 2 =400 g 4liiS (S 2 ) i ? iL^> ^jua^j <iiSll <1 a^a S jSj J>^a ^Je jaj j 



v(m/s) 


.Â-AIAIjI <e^)juj jjAj A A-lakill (jA ( 5 j ) ^auua^JI (jilaiiâ = 0 aJA^ÜI Aie < 1 a^JI dil^Ü 

• (S 2 ) J (Sj) <>» <_£ jLâJ' (JjSÜ lL 

.AlilUac. jS^)A ^ jLuü <AJâ L-Loi^l ^aA (53 ^Jüd^Jl AA^ jj ijjil ^jllill jailli (j-uLaJ -L_J 

. <AllÂl ^^JujoiaII SaaII 0jILuj1 A5 = 1 , 25 m .(j! Laie. 5 AJakill Aie. (5*3 ^ l ii-N. Il 4 _C-^ajj ' ^ -A 

(8 - J^JI) V =/ (f) t>jJI SJN* (5,) ^jud^JI Âe ^)juo caI^jàj ^ wi^ ^jujj <jA <jujI jaII — 2 

.iLLoi Ajjx^^ll £A l^Jjlâ j (5 j) ^OJO^JI ^ jLoÜ <AJâ A^> lAA (jA 3 

. jjAlUJ ^jLaull <Ajâ c_a!>likl jljoâ -l_j 
(jjâaü (53 ^JUO^JI <e^}jaJ jl (jjj Jjjgiüll (AA ^ ç\Aj 

^1= S_(i_ sina )_X_ ILL^UÜI 

dt 2 2m j " 

•(S,) ^le J 3 UÎI ^jAauJI ^Jajuo l^j ^jijj Ail SW VI ôjâ y 7 

. T Jajâi JijJ ôAjuÔj 7 AllSWVI ôjâ ôAjui j)A JS <AJâ 0Ünjuol -J 

g=10m-ï~ 2 



( 4fcU 3,75 ) Ùé^. 

AÜÀ1 6 4j^)Üa p H Il ô^AjlaII (jjj^Ja (je M/ 3 jaUîU (5 ) ^jLo (Jjl's J c b ^J^aII jjS^llI Lju^^A AjA^A Aj^)j 

c a =0,015 mol.L~ l ôjjS jj (H 3 0 + +CZ )^çIa!I jjK <jAa^ A-LjujIjj (5) V b =20 mL \* y^ 

. JaxAjou 2I jjg VlH ^JaJaSA ^juo^) ô^jLl-oII ûA^J ^Jü^)^A1I (Jj£jJj^)2l 1I -îael — I — 1 
,ç.Lall ^)^1^ (j>a^^j jaLAJ (jjj cAjaL^JI (JjVill ^ AxAj (^Âfl Jelilill ^A5 j (JjA^. J^AI — c_j 

^ Wi^ll Al i^x^xx) 25 °C Ale 1 ^ j le 0jliül! — 2 

. jâlSdll <lakj ^jjIa^J — I : a^ ^A^AaII ^^ie ALoieVL . ^9 — JSjoJI^ 

. jALuüII (J C b (^jlAAVI ^ ^-all jjSjiill — L_J 


& h 


9- 


Vq(mL) 


.ç NH+/NH 3 ) *j51£U pKa 




. JeliAll Ia^I ^ (jjl jüll CAjIj <-<uâ L_Lua^l — 3 
(j-û 1/ = 9l?lL AiLAaj Aie — 4 
.^1*3» jftüaîi 0j>ü - i 

^gjl^All V b j C^aJVaj AIjLuJI 4jLaull (je jje — l_j 


^cAIluA IaLû .AÂjLuJI AÜjAaVI Aie ô^jLl-oII JeliAl ^ ^jl^All ^AÎllI Ajloü A^oiâ l_ 


9 j)- 4 4 




( 3.5 > : JjVl (^dt 

.AjjIûJlII dÀcA u^all ^Àx Aj ^Ja-aj <Lox!ijau2l ôLiaÜ iAxitj A_LûAI H 2 0 2 ç.Ia11 

aJ^IxaII liâj ^jjauo SVI ^jUj jià Ijjaa >Q AjûlxJI Jaj^)jui]| ^jJaj JjVn lélSjjJ ^iiauuiSVI ç«L<J 


2 ^ 2 (aq) ^2 (g) + ^ H 2 0 ^ 


I^LixuSJI (J jVl\\ À^AaIaII 


1 - J £ 2JI 


^ic, l^_L Û (JS jlilkl L_njUI Âx- ^ Jlklj ^ n> jaiSV I ç.Laü ^liîl lilSilll AjuüIjJi] 

Ve ( ïïiL ) 12a (j^û V 0 = lOmL 

■ I _ J£J^ .ÂIAj Aj Â^jû ^ jLû /■ =0 A 

rrïÇ^ErrïqrE” C_LjJaJj JjuOJ jlflSl Aj^f^l ^ jAj ^t AJâaJ JS JlX 
ï:-: _::r Clü^SJI Cj| ^)Jaâ j Alla> ^Jaâj ç.Lû A_lSj 

=================== ^2 [lH p + + S0 4 2 ") ( ^ 

( 2A '„.,, + 0 ''^-,„ / , ) ^ 

- a ja JS Jj-â^jâ c = 0,1 mol .L 1 a j£S* 

:=:!EM^l!l!!!= .jjâlSJI £_ jLl ^ jüll y £ ^11 ^ 

jLaJl ^ g . la, I Jl \ q Je . Jüü-all ^jlilill lL^aja 

100 t ( s ) .l-js^l^â 


3 « A<„, + Crfllj + 8 H,0 J = 30 w + 2 Cr“, + 15H 2 0 ( „ : ^ SjjUJI JtliS *Ji~ -1 

. Jc-liüll (jjjkâl j-JI ôAjoS!>U l_uSI — I 

. Jlc- ? Jc^liÜil 12 a Jajxjo^S Clli^tSll ^)LlxI (jfLaj Ja — L-J 
? I2L<2 ? A-<uâ LS^ ■ ^Jaâj ç.L<2l Aâlx-aj Ja — ^ 

•V 0 j V E JC AJV^ ^n>^SM *UM J [H 2 0 2 ] ^jJ! jiM ÔF “2 

g * g / 

• l^K 10V ) aJV^I 1 ^ j \ c , l _ uS Aj ^ aJil ! ô^a ^.iiajaiSVI ^ Lal ! û ^.1 ôjjjlül — 3 

^ 0 2 j j> xx )S V' L>^ 10L JJ^A Jji^>û (j^û IL JS^ 

. Jlc- ? ÜA Ja — 

: ^ 2- JljjuJI l^il] Jj^a jü-^1 ôjUxllj ^^-Sc» ^LôüoVIa — 4 

. Z 1 ,/ Jc'lidl! c (j-ûj — I 

/2 

V E AlV^J H 2 0 2 ( Ç - lÜ^V A - lA^aJI ôjLlC » — L_J 


. Jk? Jaa.!)lj I iLû . ^ 2 = 600 S\ t x — 200 S Xl£* 


ç . L < 2l ç> liHS.V A _ iA^aJI < c »^) ju 2 ! ^ 


= 22,4 L.moV 
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E 2 =22,537 


E 1= 22,362 


E 3 =22,321 


( LUI 3 ) ; QjjAlil 

. jUajoü^U (JjIÜI ^ J±1 JJ ^LlS jjUâj Sûl c* 0ÜiJ dÛlcrlLall 

: A-ilUll <U3 jla11j 0Aajj jÜajoüVl I3à clûlcrliü JlaJ — 1 

2 ll Pu + l 0 n -> 13 z 5 Te + ™Mo + y l 0 n 

11 ^jl lajuüVl c_â^)C» — I 

. y j z Cy* l£ ^jà ^ ^ JâlaajVI ^ ^jÜ — l_j 

4 A£»^)jüo C • AJ' V ^4 239 ôl^J JJojoüI (_ja a\ 1 4ÜUa]| S^)LiC< L - Jü£l — 

m Cil Pu) , m(™Te) , m(>o ) , m(>) 

! 2 — JfLoJI IaS 239 ôl^J ^jUajuajV ^^âUall JaJa's a\ 1 ^2a*J — 2 

E l -3aJ^)il AÜtia <AJâ ^jâUall a\1 —\ 

• 239 

! 102 j)l .iJ-J^^-all *1 _jji 4 j_^j 4ijUa (jj — C_J 


E(10 4 MeV) 


94 \p +14 6\n 


2 - JLSfl 


*Pm + > 



— CC Mo )=8, 35 MeV /nue 

A 


102 


• 42^° J 94 PW jJjljill jljîi^l jjÜ “ 
jl U.T/'S/I i_âj^j*j (Jjâljlj a^A (Ja — 

j) Li t'ii'il (je. ( J ) û 2 l^.^j a j j-t -ail 4ÜUaSl ^A La — ^. 

? 239 (SjjjjjjLlI jj-a lg 

iV A =6,02xl0 23 mo/ _1 : 

\MeV =1,6.1 0‘ 13 / 


( Lta 3 ) : ùjgl chjAS 

(C 2H 5 -OH) <ja 0,2 mol <ja 0^3^ L>* jî^ A-iiiilalill 3LaC*!>U A x^a^. 

. 3 ^)^ cj u^fUI ^>a dj|^)iaâ j CH 3 COOH (j-^A^k ^ja 0,2 mol j 

.( 3 — JfLoJI ^ Â_lâlS ôAa! 4 lia. JOÜ ^aJj 3jj^ C5^ 0^3^ 0 J ^ a J 

.(Jcrlioil <13 jla l_u£I — 1 
. 3c»liül! 3jA^. j*j _ 2 
.K = Qrj = 4 j3l jüil ciülj 3^ 1 — iaIc. ü] — 3 

.^jLiaj^II qJ 31II ^ jL jüc» 0jU1I 3L,^U ô^IaII a_ia£ l_j 
?ûjû^)a1! 13 a ^-ic. ^j-iàuaull 3^3^ cJ^ 4 (Jc-lâüll 1^1 



3 - lS^1> 


9 (>6 




.4,1^1 JVill Ajaajoü JaC-l jluo^U <L^aL<2l L Qx^ai AJuj^aS — 

ij^jla A^.jJ 4ôJJ juoVI Jc'Uj Ûj^j-û jjjuiaa] — 4 


. Jc»lij]| I^A ^j^j-û jjjuo^j] jjJâJjia j£il — I 
Â^LlôjSJI A \a-\W jjiaj (jjdâJ j-û 0,2 mol jjljjll Aie. ^Ic-lidÜ Jajuüjü L <n x >a *i — c_J 

. ^jlj^j^ll j j| Jj]| JÜO 0J JaU ^1 j-Al L_uS Jjil 



(^ J) E 4 - iS3 



(*±Ü 2,75 ) : wljfl LH>dl 

a£j^AI Aj jS LJU* IaS j* (JjudLoull ^-lc« ^ ÂjjIjj££ SjIj 
r =20£2 I^ILûjILûj L I^jjüÜ j E = 6,0 V 

.(4 — JfLoJI^ . k Ax Joli j R =18012 aiLûjILû Li^jl ^.âljj 

t JJJÜI JaâV JLutluLj . t — 0 <Jâ^ül XïC* Ax JolÜl jlü 

• (6 <5 (2) j (1) j jjKu' l ^ IjE^^ iExAO 



./(O W 5A (0 y2taj£^l à jU^ JaC'î “1 

./(O ^ C5 (0 s jW^ - 2 

. Jjkill £* j w 5A (jàljJI ^Lj4<A\ jj jjiL JS (jàjl -3 

•IjjIjj l^La J^tjj ^ j ^jIjiII ^Uâjll ôjI^JI jL2l ( I jLnll Sauj SjLlc» ^ — 4 


.<xjjoi jll Âjjü ^IUjujI j t j-ajH cIijIj <L<lA ^ — 5 
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( 3,75 ) ; ùjj^) 

‘ r = lm l Z?C — 100g 4 üIj£ (5 ) ^ 

ô jâ ôAjoi <jj£j C*n^ ^ A5 = d — \îïï ciljVn\ V A AjSâl <jj!jÜjI <c.^>jaü A ^Jailli (j . a ( S ) l oVi 


A 


S 

JZL 


5C^-LjuJI AjI cj B a ]^Vi\Ij ^ a g AjoiSIx-û 1 g*ig ~\ j j = 0, 8./V ÂUjIj 11a ^1c< 

. (7-J^lM jJâjl ) A JnVlll XlC* ô^Ax-il 4_llc< Vb 

( S ) a£ y jjj lPj^ yH^' ùj^II ci^ ~\ ~\ 

. ^Ufllûlj ^llaLllLû 4 ^jjüjgbQ A5 ^lc< 

1 ^1Àj£ <jfLûJ c—bUll v a ^Uukll <jl (jjj — l_j 

7-JLSil „ v 2 a =v 2 b +^~ î^ltül SjUIL 



^JajüJI ( 5 ) ^ajaLaJl jûlJu (j-û ^Illl <jjl^ll ^A # Cl n^> ‘Vg aJVCj COs6 CjIjjxj ^ W Lo <JÎLaJ 8 — (JfLoJI — 2 

. V N <C»^)jaJlj N aJ^Vi\1 

. 0 j r j g j v 2 <1Vcj v n 2 ôjLic» 4 <SUall Jâli^Jl IcfA c 3 : ifklj — I 

.^iS ) ^auua^JI ^Ic* <_£^)j|cîl ^ÜajuJI (Jxàî /? ôCju) û jljc- 4<JJ \j±A (jjjUÜI J^nLaj — L_J 

. N a ]V<^\I ^Jajoill ^ £ )jûUu l$JL*J <j-a ^lill r jg jv 5 2 4-Wcj cosO — S Aj^ÎüII SjIaxJI — ^ 

.Aj^Jill <jl^a A-ljilsJI ^jLuü g *Uuâ C-T^ J ^ — c 

? cjjüc* v a À^^A\ <-<uâj 0 <-<uâ ^^a Lû — 3 




e 
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( Jaltt 4 ) : 

je. Ajo^IIaj (jjAixJj itljuoVI i^k&y 4_i^jLkil ^g jül jjjIj AjojI jA ç.UjI 

4-*^Aj (jU.Ti jl ^jÜiJI l.jL^.1 LoId tlgJâdJ V] Jjb V aLJ a£j^ J JjVl mUU 

IjjuAjâ Laâ^) ^jJalj^) l^J (jâ^É A_Lû^)1I AjojI^A ^le. jl Aj^alMl AaJC.1 x^all L_)I^^JI ^ic. (J^Ax^alJI (J^l j* 

• 21, 69 m IaIa* A-lg^j Ll^IIc. 

^lâJ^)l (jx ^LiîaâJ 1 A^y lA^)JJJt J C5-^) <*— àÂâ ^aJ 4(j-^aLk 4JajuüljJ ôAA ôI£L^-û La^lJjL^û Aie 

^IjoiaI ^ CC = 43° Aj^I j (J^âVl 1 g e»\jtjûj ^ u ^*> j Vq = 13,7 m.s 1 4jjIajjI Ae^oij * h - 2, 62 m 

. ( 1 0 cJ^uAiii) v y (0 j v x (0 (j jjWi x 3 l j t^9 — cJ^^) <]Lke j^j>û 



.SISL^aSI gJH} *Luil jA -I 

. téïljl^J ^ y ^)J ? Ox ^le Al^JI AJl JoC. JaLobQ Ajt-llla ^A La — 1 

Vq A^uâll jje ^aJ 4 ^ 1 Q~(J^Aj\l j^a lâ^Uajl ^ A-IjIAijVI Âe^)ju2l 4_i]jâLuàll 4 j£^aÜ y Qy A .aj^ll jie — 2 

?(# = 43° j v 0 =13, 7 m.s -1 ) ÂijLuJl ^ (jji 1 jjj <Jaj ^ÀijAÜ] <jj!a!jV 1 Aejjoil] 

• S ûjjill AiC. V* Âe.^)juJl ^Ixjui (j^aSl x^“\ jje — 3 

.4iaJl 4JUæ a» te pJ jLLljjfl LjjAjï -II 

p - 7,10xl0 3 kg.irf 3 Ai^IlflKjV l g "t (je. SjUe AlsJl I djLilax^l 

• Pdr ~ 1’ 29kg.m“ 3 *1 j$lî aJjSJI 

? (^.le (jj^li^liîl (_^1 .A-IsJI (Jij ^aLûl A-1 a^û ^joAia^.^)! AxâlA (jl jjj — 1 

^ ç.l^J! <LûjILû (Ja^j ^ .<1^J1 <Uliae ^jLoü û^Ijc. Aa» tjjjjll ^nlaJJ — 2 

.A-l^Jl AJUaC. jLouJl A^ — 3 
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2014 ® < _ r Sj j cjlxJaLj :<üjL*i21 ^ jl*JI :S jLj lajÂmi 4_^ 4 JaVI 



15 t> 1 




2014 ^ : <^uaLj j CjUJabj :4 juluJ) A-jjLj-jAÎ) ^ jlaül :S JL* frajVnfl ^JLuü j jaUI 4jIaVI 


2X0,25 


: t = 80s Loî Â-ia^JI l-jLuo^ - l_j 

i 4^ + 1 1 1 

=0,015 mmol.L 1 .s 1 

2 (80s) 


v V(9 , = = =0,015 mmol.L l .s l 

h (80s) V dt (80s) 2 dt (80 ,) 

(0,014-0,016) : J+A <^â 
: JoliAI 

r h o + i 

x(f. / ) = ^-=>\HJO + 1 =— — = 5mmol.L x .s -1 

>22 L Jï k 2 

(50s 60s) p^âJI ci^ = 56s * 2- (jUJI ^Uukil aià -LlLuoL 

/2 

(jjlcrliü Aj^lLall — ! AIiiaAI 

^ 7fw Aty (j-û) (JcrliSil ôJl< 2 A-iJüjîill — 


0,5 °- 25 


(LUS 2,75 ) 


z x + > + r 


. Z 1 aI*-o — 1 


Aaû Hia-jVI (jjjl jâ 


210=A +0 => A =210 
83=Z -1 => Z =84 


2 8 >- -> 2 8 '> + > + r 


: ZIaUaII (jâj (jjjjjj J] (jjjij jA ùjJ^V' _ 

. t 4_lâaJ Aie. A££iLall AjjjVI SAC. ojLjc. _ 2 

N i =N,-N( ! ) = N,-N a e-» 

N, =JV„( 1 

©A^.1 jll À-ijlîiîl iLiAaj ^gllîl dAASiAl AAc. jA t iaUiiîl L-Âjjxj -1/3 

• Bq Jjj^all "àAa.^j (jjjlijjj 

. lnA(?) ôjUc. — <_i 

A(t) = A 0 e~ Àt => lnA(r)= lnA 0 - Zr 
A 0 =AN 0 => lnA(r)= -Zr+ln(ZN 0 ) 

• Aq jZ Zxl^ - — ^ 

ln A(t)=Clt +b • AlilAl*-a lAxall (j-a V ^ jâ"' t a ■" Jaà. (jLull ! ÂjjLull ojldaJl 

fl = AlnA_ = _ 0 ^ 1388 lnA(0)=25=(? : M ? = 0 .aie. 

A/ 


lnA(f)=-0,1388r +25 

Z =0,1 3 88 j -1 • Aaj ZûLull Za5l*Jl Zj^lüll Za5l*Jl ZLjLLlaj 

lnA 0 =6 => A 0 = e 6 =e 25 ^ A 0 = l, 20xl0 w Bq 
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2014 (j\j^ ’ SjjJ (jjl abj (jjl j j uLiUsLj :4 _ulu 2I ÂjjLjjâlI :SjL» JaAïUt ^JLujj Au^jjjaill AjIa,VI 


2X0,25 


0,25 0,25 


0,5 0,5 


^QaAÎ 03) : cJlÜil t*>j >aj 

+ U c — 0 • (jli dll jjjull (j_jjlâ • AjLjalijJI A_Ll*-all — 1 / I 


u r =— / u„=Ri ; /=—=>«„=/? — 
c C R dt R dt 


q_ + r^L = o ^ ^- + g 
C dt dt RC 


= 0 =>^=- 


-q : cPJ 


aLU^J! o ££ = I / ’jl .laj oUaa-all aJ3jlaJI *_« ÂJLlUaxilLs 

RC ~ ‘ 

Q 0 = Cu C( -CE : ( ÂjJteVl ÂkJ a^ ) g 0 : _J ÂjâjaJ s jUH - 2 

Ô 0 =470.10- 9 x 6 = 2,82.10“ 6 c 

: jlull ôAjoJ Âjâ^pJI ôjUxll — 3 

i(0= f r=4<<V"‘">= -«&«■" 

<2^ 

C E — — 

i(t)= — — — e _£W = -/ 0 e * c 

v y r % si U 


0,75 0,25 


0,25 0,25 


0,5 2X0,25 


.AÜaJÎI ô2a «lie. w c A-ajS Vjl : t l Ajâ^lll A-ajâ — \j 1 /II 

, 36,8 „ 

u r = 6x = 2,2V 

c 100 

t 1 =0, 2x4=0, 85 (J' a Axuall o 3 a qa 

(_J^I (_^a J (jLnll (jx t T (2)^3^^ -3-^ A^uâ — S- 1 


T = 0,8s 

0,8 


M c =0,31 E = 0,37x6=2, 22V 
(0, 755-0, 855) ^ lMü 


t = /?C ^R=— = — t-=1,7x10°Q 

C 470. 10” 9 


R A-<uâ 


N =— -—— — = 75 • Âijâ.21 Â-iilkll dil j^aialil jjc. l-iL. >i-s — 2 

E lib = E q — E r • A q‘‘i5«aH <31 AâUall (— lia. >i*s — 3 

^ AjiiLall AÜUall ) E r 4 ^ À_ijI JÛjVI AisUall ) Eq 4 ^’à AÜUa]l ) E ^ 

E„ t =\cE- -^Cul=^C(E--ul) 

£, , — .470xl0~ 9 (6 2 - 2,2 3 ) = 7.32.l(r" 7 
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2014 J «LuL j^àîl ^^Ldl :SjL» JajiHSl ÂjL *$) 
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2014 ^ : cr Jabj j j CjUJabj A-jjLj-jAÎ) ^ :$ jLa frajVnfl ^JLui j jaUI 4 jIaVI 


2X0,25 


3X0,25 


/?* T 


(*Üa & 3,5) ijj 

■n : A-i^. jLkil ^ jül JaLûj — I j 1 

a —- : 5j ^jud^Jl 4»j 0^ — 

_] .^JUaC. ^jJajl ^.^Jajuo ^1x^11 I J 5^ — 

* P 2 ZF m -ma G 

S l : P\ + T x + R -m l a 

S 2 : P 2 + T 2 + =m 2 a 

. 4A^=2I a (_g-Sc. JalajoiVlj 

-m l gsma+T l -n\a 
m 2 g ~ T 2 =m 2 a / 7] = T 2 

: _ia_j 

m^-m^gsma ={m l +m 2 )a / m 1 =m 2 =m 


mg (l-sin a) - 2 ma => a - —(l - sina) -c te 

.^Uâdjlj ô^)JÜLa 4-aJiLai-a s | ^ajoiaJl (jjj 


2X0,25 


2X0,25 


a = p(l-sin30°) = 2,5m /s' 


<La_iâ ( iLüia. 


/ ) ^ ‘ *2' Aie» S j ^ » l'.-v 11 4_c. 


- v\ = 2 a.AB =^> v„ =J 2 a.AB =J 2x2,5x1,25 =2,5 mis 


B ^Jakill A 4 lakiîl 2pa sA« 


x =— at 2 + V(/+x 0 /?=0— >v 0 =v A =0 ;x 0 =0 

1 2 , D 1 2 /2AB / 2x1,25 , 

x =—at =^> AB = —at =^> ? = , = J = l.v 

2 2 V a V 2,5 


Av 4,0-0 2 

a, = — = =l,6m/i 

1 Af 2,5-0 


lajljj ^ jLaüll <Uuâ — I j 2 


a t (a • (jl iâ^Aj : 4ijlL2l — 

. y Ojâ j jA jjCjLaull <xuâ t -1 lt a — L_1 


2X0,25 



; 4_iLjali!i]l 4j2iL*-2l — i. 

s^'. /^ + zj+/? + y = wi j â!j 


S 2 : P 2 + ^2 + =m 2 a 2 


j S l : -m^gûna-f + T x =m l a l 

S 2 : m 2 g - T 2 =m 2 a x /T l = T 2 

P 2 m l g(l-sina)—f= 2 m l a l 
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2014 3 uLiUsLj :4_uuül 'LûtjJjâl! :$jL» JajiHSl 4 jL *$) 
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2014 j cjLiUsLj :4_uuül ^ûüJjüI :SjL» lajÜUl AjL^VI 
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2014 (j\j^ • SjjJ (jjiâü j uLiUsLj :4_ulu2! 4_ûljJjâl! :SjL» JajiHSl <U^jjjaij| <ül aVI 


2X0,25 


2X0,25 


°’ 5 2X0,25 


( J jLiüVI £ j^àj^JI ) 4 jL^VI j^aUc 

(<Üaâj 3,5) H\ àj yûJ 

9 ifs — 0 2 , , + 2 H ,0 3 . + 2e * 

W 2(g) 3 (fl?) .jt n s^i l l jlAbUJI - i/i 


H 2 0 2 (aq) + 2H 2 0 (f) 6*2(g) "*" 2// 3 0 (a? ) + 2e 

Cr 2 0 7 2 w + 14^ ( ; } + 6e- = 20& + 21// 2 O w 


0,25 ^3^(aq) L^^jll «iîjLîü ASÿ laJ. > >i j£ dujjfîJI jLjC.| (jîLaJ V — <— S 

0,25 “’^V' ç-Lall A-l<aS 4-oJâ ^ jpjj V \;It~ Il £-laâ j ç.Lall 5jLjal — ^ 

.^jj£jj]| yjiJj oJiLall A^aS^ JjLuj jàlSj]!) jj*jj V H 2 0 2(uci) 

. jâl£j]l 4_Lâj Jüc. [H 2 0 2 ] J j-all jjSjjll o jLiC- — 2 
^4 11 l ,il ^ Vq*‘,II J j 'w 


3 H n O + Cr^O 1 ' + 8 H ,0,1, = 30,,„, + 2Cr 3 t, + 15HX> 


2'- , 2(a ? ) 1 (aq) 


t =0 


n, - 3x 


n l -3x E n 2 - x E 


3^ (ag) 

Sjâjj 

Sjâjj 

Sjâjj 


(«) 

Sjâjj 

Sjâjj 

Sjâjj 


^5 j!Lû 0j^all jâl£li]| <Üaki -lie. 


«1 _ «2 


[HAl-Vo 


= c.V, 


[»A]=^ 

^ n 


. ôjjjIÜI ^ic. 4j j’i^^ll djLo^i*-a]| ^,41 — 3 
V £0 — 6,2x4 ml — 24,8 ml . lijAÎ t = 0 Aie. : jlull [// 2 0 2 ] - 

\H 2 0 2 \ — — — 0,7 44 mol / L :a^j <LLaJI ojL*JI ,_à (j^suj*jlL 

1 2 2j ° 10x1 0" 3 ' ' . 


[HA\=- / V=IL 


c_jLua^. — 

£ *UÜ ^jIÜI i-*Kq \W 



2 H 2 0 2 (aq ) 1 

= 0 2 (* ) + 

2 H 2 0 

)-c 

n 

0 

Sjâjj 

U 

1 

n — 2x 

X 

Sjâjj 

Û“ C 

« - 2 ^max 

max 

Sjâjj 


: j]i (JctUlLû H 2 0 2 (J^.1 (j* • n 

n ~ 2x m „ =0 => n = 2* m „ = 2 n(0 2 )„ =2.^2 


n = 2.^- = 0,892 mol^> [// 2 O 2 ] 0 =0,892 mol I L)0,744mol / L 

. jjjJa^jll l! n Aa, (J jl*^ aII (j il 


1 5 Ô-^ S 




2014 (j\j^ ’ SjjJ fjjsH j CjLiUsLj :4_uuü' ÂjjLjjàll :SjL» lajàHSl <ül aVI 


2X0,25 


2X0,25 


t ^x = -> ^2° 2 L ^^£0 . L _^ ^ j - 1/ 4 

/2 2 2 2 


[255s — 265s] JM' ^ M / 17 — 2, 6x100— 260s : M' t> 

/2 

. H 2 0 2 ç-lilkV Â£.jjü2I SjLc. — L_j 

r _ 1 Jn(// 2< 9 2 ) = J (W) _ ^/[// 2 0 2 ] _ 3Q Jy, 

V dt dt V dt dt 

• H 2 0 2 ç-lilü.V 4jA-N.-N.tt 4 c.^jjJ| 4au3 — 

[1,1 ^ 1,3] ù# Jj2j Vj =l,17xl0~ 3 me/ IL .s . ^=2005 

[0,35^0,45] ôü J^ v 2 =0,42xl0 -3 mo/ IL .s . r 2 =600s UâaJll :4c. - 

• v'Jv, J -Mlj - 

. ^ 1JN , XNf ' ç.Lai] jAill (j^aâljj t, j j . aj 4.C. jj*2l (j^aâljjj : JjLtlSI — 


1,25 2X0,25 


2X0,25 


2X0,25 


(iaÜJ 3 ) : / 2a yu 

jac. 4 'jV< ol^j < â^Üj Cli-la-j J*aâx Jc-Isj jlJajaüV' < SJ^)*j — ' j 1 

. 4ÜUa j Ijl jiLuoi jj£l (jjül^jj ^lajailiâ (jjjlij ojàluiA 

•Y j Z 4_xuâ — i_J 

94 + 0 =Z +42 => Z = 52 : 4^4 JâliajVI (jjjl jâ J -uIüj 
239 + 1=135+102 +7 =^7=3 


* J 4jUal' ù jLïC . 


E tib =AmC / Am = m i - m f 


E m = [mCllPu) - (mC%Te) + mCllMo) + 2m(ln))\.C 2 

. 239 ^ ij121 e () Jajjîl <âlL -1/2 
E t = [ Z m ( 1 V) + (A -Z )m(>)-m ( 239 P«)].C 2 
E e = [94m( 1 1 />)+145 m(Jn)-m ( 2 9 39 Pu)].C 2 =£ 2 - £, 

£,= (22,537- 22, 362).10 4 =1750 MeV 

E t = E 2 — Ey 4ÎL/l*J' o ^jjIiLlû Jjâj 14 

: 192 A/o ; 239 Pw jiiljJ' ji jaU 44 jlL# - <— i 

— ( 2 gJPu)=^-^-=7,32MeV /nue 
A 94 239 

> MM ^(™Pu)(^(7 2 Mo): Ji» 

Æ Æ 

.'j' J ujoi' 04JÜ Clua. £»a 4aa'jia 4 7>jVltt ô3a ^aJU — 


1 5 ô-^ 9 




2014 : & J CjUJabj A-jjLj-jAÎ) :SjL a frijVnfl ^JLui j 4 ^JjaU) AjIaVI 


3X0,25 


E t =N -E Hb (j . -Û lg jUajuül <SUall — — ^ 

. AjjxII AjjjVI jA TV 

mi | 

N =— N. = .6,02xl0 23 = 2,518x10 21 noyaux 

A A 239 

E ub = E 3 -E l = (22,321 - 22,362)xl0 4 = -410 MeV 
E t = 2, 5 18x1 0 21 (-410) = -l,02338xl0 24 MeV 

• (J ) J o^j J] 

\MeV - l,6xl0“ 13 / 

E T =-l,02338xl0 24 x l,6xl0” 13 =-1,65x10" 7 
OjLuoVt olc-l^ 


0,25 0,25 


0 , 5 2X0,25 


2X0,25 


2X0,25 


^lalâj 3 j : u21u]' ^‘>i yC 

CH3COOH + C 2 H 5 -OH = CH 3 COOC 2 H 5 + H 2 0 :Jc.liSÎI <LU--1 

; ^ failli 2 


aIAjus 

Jftlüll 

CH3 COOH + c 2 h 

[ 5 - OH = CH3COO- C 2 H 5 

0 

C4 

PC 

+ 

4JUJI 

jOÏiïl (x) 


(mol) —i s. 



ÂJJIJÎLVt 

t=0 

x = 0 

0,2 

0,2 

0 

0 

t>0 

x ) 0 

0,2- x 

0,2- x 

X 

X 

tf ùj'i 2 ' 

x / = 

0,2- x f 

0,2- x f 

Xf 

X/ 


! (J j ^ya j ^gjl j <n5H (j j)\ jfill Aie. ! jjjail c _)l , >i^ I 3 

teOOC 2 ff 5 l [H 2 0] f X 2 r Xf 

Qrf=K = 1 A ,r f 1 ^K= * -=> V4= £ 

4 [CH£OOH] [C 2 H 5 -OH] (0,2- x f ) 2 (0,2-x,) 


(0,2-x f ) 2 


2 = £ =>x f =n f =0,133mo/ 

(0,2-x / ) y y 

A 1 Q Q 

r = xl00=>r= — x 1 00 = 66, 6% <-_i 

*max 0 ’ 2 

.(r) V r = 66,6% x max =0,2 mol 

! jia)5U A L. «aLall (■ A xm ^31 — ^ 


JjjjVI CjI jjliLl CH 3 - C - O - CH 2 - CHg 

15 L> 10 ^>-â^a 




2014 j cjLiUsLj :4_uuül ^ûüJjüI :SjL» lajÜUl AjL^VI 



15 C> 1 1 ^>i^a 




2014 J «LuL j^àîl ^^Ldl :SjL» JajiHSl ÂjL *$) 



15 C> 12 ^>i^a 




2014 j cjLiUsLj :4_uuül ^ûüJjüI :SjL» lajÜUl AjL^VI 



15 ô* 13 ^>-â^a 




2014 j cjLiUsLj :4_uuül ^ûüJjüI :SjL» lajÜUl AjL^VI 



15 t> 14 ^a-à^a 




2014 J «LuL j^àîl ^^Ldl :SjL» JajiHSl ÂjL *$) 



15 C> 15 ^>-â^a 




<LjüJ' ÂJ?ljÂC-Ül 4 j 


oUbL2»b ‘-b>bbcw ,, >U 2 'jjJ' 

ÂJp^ÎI âj'jj 

2015 ûlj* iâjji 

Ùbxaal 


â-j^ ^JLp- :L*j2' 

i30j U 03 :3Ai 

IJbj-àil ^JUJl :o^lo J jLa^l 


: A*î jUij jî J& 

J Ji\ 

(hm 04) ^j &\ ûü^j) 

(K + +MnO;) f j^^' CjU^jj c> V, = 50 mL £>j t = 0 ^ 

Jji^ (> V 2 = 50 mL U=^j C, = 0,2 mol / L aj£j3 

. C 2 = 0,6 mol/L gJ>J' aj^jj H 2 C 2 0 4 <âALAj l 1 
(MnO; iaq) /Mn ! * (l(l) ) j(CO, (a<l) / H,C : 0, (1<1) ) J (Ox/Red) ùtftfll J-S 

.^ak^}Ailj j-o JS ' — -Lc.^ — 1 

. a <r,l ■vj*y 1 (J&laj <Ll*-a ^MÏuulj a ^mSh U QmL-saill (jiiLtx-ttil i_jü£I 2 

. (Jc-lüil Jj-la. J_ 5 JaU ^ — 3 
?(Jc.liüil Ljla > jjS J ajj-Sil 0 £>a1' (J* — 1 4 

MnO~ cjU*JusjJ1 jj'jjou j2l AÂja^ (JS JJl^. J?^> Jc-lsüil A*jtLi] 5 

:J12I Jj:aJI 


t (min) 

0 

1 

2 

3 

4 

5 6 

7 

[MnO; ] (* 1 (T 3 mol. L" 1 ) 

100 

98 

92 

60 

30 

12 | 5 

3 


. 0^1 ^ H 2 C 2 0 4 J MnO; J J£j 2 ' 4 ^' -î 

[Mn 2 + ](t) = ^ L -[Mn 0 4 ](t) :^Ulb (t) aJmJII ^[Mn 2t ] JfSjJ' ù' U* "V 1 

.AjUVI aijj £A ^àjj AjjIaiIw Aijj ^ t>jl' [Mn0 4 ] r“j' “ * 

t = 2 min aJmJII ^ l^ua c_b^l £ [MnO~ ](t) aIV ^ JcUjÜ ^>2' yLc 


8 1 Âati^ 




(iaL&j Q4): / Jlail ru\A . 



ja (-h+;h) jji, J ji uu sji]i cUk ^ikL-5 

-^=^> J* (i) JjpdTü ^ juûxj jHe SljjJI J! ^ ^Ldl Jclü l^jJ 

.(1 -J!Li]l) 

.CjaUJI ^rlcAiVI Je. liai ^lcâ>Jl <hU*l! i T n< l -I 
l^uâ L-Uii^l a Jcliall IÀA Je Ailkll $jue Le ! —^j 

•MeV JE 

E E F 

* A ( 2 ^ e ) ~ '^MeV/nucléon J = 2.8MeV/nucléon = LlMeV/nucléon 

t m(^He)-4 î 00150u t m(]H) = 3,01550u t m( ( Jn) = l,00866u ‘ lu = 93î,5MeV/c 2 

m(*H) = 2,01355u 

(Jatlj Q4): £të31 AjiaÜ 

' — n^. 2~ J SLa illj 4-r\. K^n ^>ûj! ^Luu^Sji 4 \ 

• E Ajjâ jjjall CjüIj JlÎ ■ -ü 

AajLloj Ajjoiljua Aj^û ^Jl ^vLel g ^ ^ 0 ^^ 

.<£ 6^] \ Joj JJjEU 


K 


0 


R = 1 00 fi 


c 


Uc 


2-Jüil 


8 -J> 2 ^Jue 



^ 2 0 ^ 5 ^ 


^ ayui y- K <j.ia jiu t = o y-j# ^ .^i ^ ^ ^ 

.3-Jüll (jj j*Ji u = f(t) ^yi ^iji M |^j| 

1 1 I \ J 1 ** 



3-jLiîl 


(ms) 


^ — -'Vf ^fU 

^ ^ ■ ulj ^‘ l j^ 1 tW jWJI > u < VJ ^UJ| ^ 

^ jj* ïyu yjiü jw i j. ^ st ,*, SjU i ^ ^ _ 2 

l c(<)^^ jya W&* y*w a^jt „ajya ^ ^ ^ _ 3 
.^Ul suiisll <LU*li J* ^ u c (t)=E(!-e' : ') :>J^\ Jj.^i-4 

• RC S)Ij11 i>j]I cuis ja t = R.C 
■ Xj E ù* CJS iy W (â »u { (t)-0.63E :Jjii-S 

c <*^ji r --•■-■ i -5 


(Jalâj 04): ^-!^) qj yuJl 

'•A cfâ Jjp. S)LuJ| <_£!_£]! Cjljl^c j;-.., L ; ..,.-.H 

o> ^ ^ r UjU^i ^L=jlj o UjS>. jilrt yüSj.^1 

Nf / • M s J)^)Jlj (jjg XLuJl 

,>■" F »J»1I j-Ui y& tiy *4 -JÜJI Jet -1 

- ^ ^ vSijSii ^1 j* ywa > ytJi 

• A £-Jaj4l ^ ^tljlaJI AaJUaC 
-)u j 1 ‘ n V M s ‘(gjjSit s4L?ûli cuti) Gt> CJS <JV^j F sp s^i je -2 

Uc a^i ^ F S1> SjâJI f UÎ ,^>V' J< jiib JUL -3 

*1 j M_s ^ O ~ A *-^j^cJl i— aSj^ 


4 » m L> 


^ Vn . .- 1 





1 , 6 - 

tT J ( 10 ,7 S 2 ) 

1 , 4 - 












MH 





s 

0 , 8 -j 

— 


_ ^-i 

~ ‘ 


0 , 6 -j 




1 ~] 


0 ,i- 


s* 

. 7 





✓ 

7 ^- 





0 $ 

^ 7 





0 1,1 

r'-i 

) 3,1 

■mrjTTTT- 

D 4 ,( 

Tl 1 1 j | | | | ■> 

) 5.0 


ûWc^-5 
JS Jx* jjafl (_L^ 

ÎjLS] dJUII <j^ü J! ^ jUi Jâljij Ja -î 

: cf ok ûW^' JUcLluIj -^j 
T 2 

S 5 ^ 1 f 5 ~T = 3,0xl0' 19 (S.l) 


<Uj 3 


r 3 (10 35 m 3 ) 


• M[ s 4 1*K 

•0=6,67x10'" (S.I):^ 
^ ^ -us « l,50.10“m j* o^aij ^Vi ^ ^ ^ j ^ _ 6 

• (JJ OAju JI C>ajVl 


5 - JloJ! 

Uk s 4 ^ w A , 1 en mil 


C a g ^ 1 ^ C 6 H 5 C0 2 H Jjl^ <> V a = 20 mL j^Ui 

c b ^ 10 mol.L *j£ji (Na (aq) + HO (aq) j f Jjk^ 

e^VI ^ >V b ^ ( 6 -JS*,) pH = f(V b ) ùW1 ^ ^ J_j, ^ 



6 -Jüli 


* cjjW]) 

• CoUJI ô^UJî Jtliû AjjU-a M^ l-] 

. E jàlSJ! <Laj Ut* J^-2 

• (_>aAai] C a ^jaÎ! jjSjJ! çjjoa.) — 3 

: ** w pK a ^Uâ U* ^-4 

■ (C 6 H 5 C0 2 H / C # H,COj ) 

ls* û^Ij 14! ^t*ul!l jJâVl j£\J> L_w,^ i-5 
JjkJi ^ l4mL l-lSu. jû& l lu j i 
Tf ^l^JI p&ï I 4 **û p 

L ) lj U . JfcUSll 

* C 4^jJ( «lie. lÜ, i aj S*lxJt ^jî 1 


8^4 tedUfi 





(LUi 04) : à£àl 1 

C = 10' 2 mol/L ^-VJI V HCOOH 4^^' UU Vji~> -I 

. 25°C ^pH = 2,9 <J j 

.je uni j jÂiküi ( ü ^j ü AJ) ô^iüi jSüj *tni ^ 4^M J^' _1 

.(je. uni Jj-^ ^24 — 2 

?^niun lis u .J&uni r 'r 1 ^' - - 3 

. HCOOH/HCOO" ajjIaIÜ pK a -S' ^ _4 

b* ^ J* t-uu.aJj C j£!P AÜnL* C 6 H 5 COOH 4 üJ>^' _I1 

,1-JUL u»JI pH 1 ( log |- CiHjC00H ] > <->- ^ [C s H,COOH] 


AjjUni A.Ja^J' CujIj tK a ûj^- 

.(c 6 h 5 cooh/c 6 h 5 coo-) 
a^ISII pK a aJVûj JjkJI pH a£U ^jl -2 



[CJÇCOQ-] (C,H 5 COOH/C 6 H,COO 


C.H.COO'l 


[C 6 H 5 COOH] 

pK a CiiUll A xj 3 ^Tnujl t(jUni 4° lûLuc-l 3 

. C 6 H 5 COOH/C 6 H 5 COO“ 


R 


2 


O c sr 


AB R’ 


"c 6 h 5 cooh] 

V “ 

AU £ j&ill oA U*1 3 Cuk lit C ( H s COOH fl HCOOH ^ ÙJ^ 1 çf 1 ~ 4 

(jalàj 04) : t -Jü\ ÙL^j 

^ M jW *2-2^9 "r4> 

ùa ^ (3- JM) 

.^run'j tiP^-2' <^2^ ^ ^ AB 
AêjU]l aU& 2I (jaji C5^ aJ^UII (jj^-i l-a^iC’ 

.E <nUj^ii A^p^ii Ajjâ duUii 4*» 

^ 2U&*]1 ^ ^ t = 0 (/ 2 J) ^ ^ Uu ^ 

. R' = 500 Q aIûjIUû JaU 

? M jW' H u j (êi^ f' ûp^) ^ -1 


2-Jiill 


8 <>» 5 â?xâ^> 




R l i BAC? 0 i 5 



4 U AB^ 


.O 



AjjjJa lijJI aJûU_a]I i - Û&\ (j-uiaJJ — 

.£àJ$À\ AI^^û (J2Ajk U AB (t) ^ Ojl^Ü 
: (JfLaJl (j-û A^Ljalioll AJbU^JI (Ja. (jl —3 

t 

c-jILj lju\j A 4 *n% U ^ (t) = A • e R c 

A JjljüLVi JajJjaiJl AjjUc. JyjL2kJ 

c-ljjl l(t) ^gjlj^)^. SA\ ^Lnll ôAiaj ôjIjC' -4 

judl l ^-4^3 x jX IjjIjj -5 

A_a ijILû A a Aâ R j A.SLi 5 Lû]' Aaju C A-ajâ nix 4 — 6 

.^jVi jsiiii 


0 0,25 4-jc^ 


(LUI 04) : ^> 

.jV\ = 6,02x10"' mol ' : jji£jà' ejuLj M = 131 g/mol : 1 3 1 4 j2ü Ajpll a3^a 1I <£&il 

IÂjjI j^AII ^j^aUstll Q^*x il ^iLlI JjûaJ' t^ g L**j 


^-vi 

« 

<jl jXdjl 

\\ M 

4« 

LlÀiA 


>J' 

Sb 

Te 

I 

Xe 

Cs 

(Z) 

51 

52 

53 

54 

55 


j ( (3 ) CjIaUü.> ASSsil) <_$21l j fjh £j ïix S\ 131 Jjjll bÀc. lU*-L-^ 

•tl/2 


. ^uiaJ I <^â ç-ZlaW 131 0 j 211 c> ù^*JIj <> 3 J>a t>=^ 

2 lu*U (Bq 4 ^)^ 1*2221 ^ 122 ! A ulu^ 5 -Ji^» ^ ln(A) = f(t) 



.(t) A Aj jâa^&H 

.131 2 l ijJ! ùljj 4 -U^JP -laC-l — 1 

9 131 ^ j 3 ' 1 JLIâ 1 : ~ '•» aIaII aA i ■.•C' La "“l — 2 

jjojljâ j £2 £-a 131 2 >j 2 I liKàj 4 j^Ux I_u£l “V 

. A la* A ■ " L 1 a^v iV 1 

. ln(A 0 ) j t ]/2 ‘ t ln(A) <> jfc “3 


5 -J^ül 


8 j# 6 â^uLm? 





CHI 1 R22BAC2Û 1 5 



,\\cl Aj-ixlS Aq J^Ladlt A-ajB illuJ ^aJ a2ûI*-û) <jjLnl! ôjIjxJ! L-u£I 4 

o 1 3 1 û jjÜ 1 1/2 îa^^ü (j>aj t ~ 0 a A-vD ) 

- 4 >LJ i ^_â a 1 aaS * xuJl 131 ^jjll rn.o a.L . ^1 1 5 


(Jblàj 04) : y.Wl ù-j>^ 

,AB-2m t a = 30° 4 g=10m.s' 2 

.(6- JüJl) ABCD jlu^l - 100 g AjÏS ‘4^ 6 (S) 4A^ “1 


4 z 



6*“ (JSjuÜI 


D 


Â-ijlûJjl Âr-jjai (JJ^ A ^ ^ja (S) ^ , nN \ i 
t Vg = 2 ITl.S 1 Ax^JjoU B J] Jj-o2 

.v c ACj. uU C Jj ^aJ 

X f ôjü (S) ^m'yll jjJaâa 

4^aJ a . £ \ x aj 4_u\j 

. jIukJI ajL Je. ' <_J • AB j'-*-^' Je- 

.AB jujaaII Je. a£^JI ^jLaij ojUc. û^.j! ‘ j^jJ J^2' — ' 

. f i-M lCW Vt ôjÜ Ô.1 JU ^»J £jLiu!I ÜA A-ojS Aa.jl 

. liljülsJ Jk ? BC jIuiaÎI Je. A^>aJt Axja ko ~ 
JaJLj jill Jsfyl j& h = 0,8 m ^IsSj' Je. jk]l C (S) ^A\ jAkj ~2 

. V D ÂcjxjaJ D ASa S u l' J) (Jj-aJj c.j_JÎ J ^ai > ~ } \ tD J O (j /iîoQ'\ l 

Ajtib JUaUj i(t = 0) AJloj5)U Iûax c £-k^a_Jl J] (S) ^ua J' W 2 âk- 3 ^ ^ Aa J I ' jUjC-Ij 

« 

. ç A^ûjILûj 

l^A, |0; i, k j flt-aJI J (S) AjUat j^>0 Juaa aJjiU^ jt (jl? ~1 


z — - 


2 v: 


x 2 + h 


.^OD Aib^aW) O A jailli ' je. D A ViVi\l -1*J 

.V D AXjjoJi AcoÜ 


C 1 iXZ 


8 j» 7 Âsxfl^ 



C H I 1 R 2 1 B AC 2 0 1 5 



(iiü 04) ajjj ,-n wii 


Qli OJJjüjV 1 (J Aju^pJ .iLaLLill Aj^LaII (JLaC-SU A w->% 


.C 2 H 5 OH Jjilljyt J CHfOOH 

liljjjlîilLM (j>a l,40Ano/ (j-a LaJ^a <_£ ^ jjxjûajj jLüj C-Ujljt 8 4)-a^Li]t 

t _ i j< 1 iVl CjsLjJaj ^aJj 4 Jp^alt Cll£)j£JI (j>i -a^>. (j^o cl)l^)Jaâ £-uîaJj 4 JijjLLLH (jua 1,40 mol J 

./ = Q A Li^lH ^ ^1£aL U .lui .IxJ 4(9, =190°C Ajj^p. <^Lt 

4 ,lû£ SjjL*^û j ç. LaII ^_â A» .jJajj c-ljjIjVI A^.1 A_LaLLî]l 4 r = 60 min A_kail1 L ^â 

L_l_uljVl ^51_ l A jLaxJI (jji_â j ^a-J . j-pj j^all Ju. juiSjjloA (Jj_Lx>a A_Ia_uil^2 ^ au a l i (j <*> a^>l ' 


(Jj-lxSl Ajj-lall 0jui]! CLù\<à cAiiÜ-a A_ilaj dl UâaJ ^ 


/ (min) 

0 

60 

120 

180 

240 

300 

360 

420 

n (KI ,jJ nwl ) 

1,40 

0,80 

0,59 

0,52 

0,48 

0,47 

0,46 

0,46 

nes,eM°l) 










.(J^jjoaI! jla i^\ jLLj 4clülaJI ôjioiVi £.laia]! (Jc-UjII AliU^a 4-Lîîl 1 1 


? Aa^all ôÎA ^jà La UJ 

H ester = f (t) • (j-a^ll aJV Aj '_]n>uAaH jjjjiV i ô^La A -laS ' (JLaJ l^Lîi jLjil ^uijlj 

.ajUV' Aijj *-* jin Su ^jU 4 

.^\j jac. ij±u>'ÿ\ (j' (jJJ ^ 4(Jc-lüIl ^uul ~3 

.(Jfclijll C LijLAJ (JJC. —' 4 

. Û 2 =100°C ^Lall flo*Jl aj\j^ A+jl JJ t> i n ester = g (J) jLa ~5 


8 j* 8 




OÜ^SÜRI 


flfljLiJî aJe'^yU.^ 1 ïd/'ji' 1 k?.****' 1 

Oli.Lj.li OLb^VJ ÿijjl aij^li *■*■»" ^ h 'j j 

2015 tfj* ^ f^' 

^kî ^'W Jÿ 'o 


a 30 * l- 04 ûjù 


i-j\jj»âJl :ïiU J j^ 1 


J Ai g feàj*B 

(5jaü 03,5) 

JU» Jui-3 p.Va', ( ,,+S l 0î’^)f^j-!' JSlA* J>- JW Jji5! ' -*»“ ’**■ ^ 

> (Jïjt? (etf +C7 * , * Ai ' 

M C, = O.SmoUL iiAfi ^iuAj- Jji~ J* ^r 480mL ^ c> /!S 0 4JilJ> ^ 

i.n..<i> yj'^JL iu'jJ' J>^' e à«b -C,=J,0mo//i y^J 1 ‘ ,jl ' ^ -■=“ •> v i~ 20mL 

SPyw+WP'w ‘S^+SÔ +3JÎA) :yÜ1 

.Jttüjl "1 

.^'. jt'jt-w u» -2 

JL«j‘^ (1) JLÜ 1 j* Oj£« ^ifrüûll gjjalS yiîâ^ J*'? J* û! 

, (r - /(/) ^jii sjVij s^j^ 1 ^# ,| jj' 1 

^oi-J — ■'* ^T 1 '— *• - 

. ff{t)— 20,6-1 70ï :3j ; -lL t ^ ^ ^ ^ _4 

. Jfrl£Ü v^Ji *æ^'' J3^ 

,_jj£j Jt'jül J _T ^ **• |_j! 

1 efrrtf) . *i| 

.V .= '* -J^-ï 
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( J Uaij 03,5) i » jjÿ jgfifl 

:^j K a .jj. C ^ al : lj ^5) ^jSLiJlr! ,» l l . m1 l juo^ . VUjhj l jJ& jjJjjÜ ^iaî’jül ■* ■ ■ -’ii j" 
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• T— 
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•gV^ Jïi _ÿSl jt QjjiSlJ > yliij y JS !g7fc>*ft 
HîCiO^(aq) = 2CO*(aq) + 2H*(aq) + 2e nWÈU.,> p -2 
MnO' (aq) + SjfOq) + 5c « Mc 2+ (aq) + 41^0(0 : £*»uÿl.t>f> 
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[jWflO; ](*io *010 ) j. ’) 


33 

e?f 

ü 

;5ii 
. . .... 

*2 

8? 

Ï£H 

- : r= 

il 

si 

■Ha 

■in 

isi 

m 

— 

-'il 

ilfi 

tfl 

ni 

» 

£ : h: 

gw 

Wttz 

«M 

■MS 

g 

|g 

■SI 



s 

ü 

îs 

l 


Bl 

F' S 

jggj 

ENftti 

üii 

p 


i= 

c 

w 

Wjl 

ii:5 

n 

SM 

'm^ 



***¥* 

m 

K* 

r- -■ 

SS 

aW 

S“i 



: JtüuU ^4>]l -j 

1 d[MnO;| 

- — — 

2 dt 


V voJ “ 


t (min) 


e[7.p ; 8.Ï ]x HïWl^mia'' 


15 


10(>1 














^ j. ife ; SjUIi ^5^1 ÂjUVt 

sT^T (ÜJ^I 


■ 1 ,// 1 frffl 1 

I I l g Aie 

^ ] | N =A -Z scjÜj^I uc 

0 t 50 ; * — 1 

■ > i îv^ it A j 4 maî 7 üJi y jJUü -2 

0,25 A ^ ^ Wj| a x ^ ^ ^ jü^ji ytl , ^ , 3 

I 7 fl“/c^|v 

0 25 
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fü=J - |(»( j + H#) + a(l*) - m{ *j7)~w(fH))x^| 

- J(4.00150 + 1, ÛOSfifi - 3,01 550 - 2,01355) *931, 5| = 17, m*V 






■■iLfcll <jLa.yi 


{jy* 


aiL04i- ^JÜJ1 t 'giJ 

hllJil jl+)Jîb ( ïjujü îjkUill «i* ,jji i u c = f (t} ùWI ô* 1 

■ flCijSIi jj f^lï* 

:ùjj|ÿiVl p**\j -2 

R - 100 n oiijijiH ôy4“ ~3 

k -t+ " _>Y i ijh)i 


j?j ^LaII ù 


(t) = E (l -e " f * ) = £ (1-0,37) ^0,63 E <^ju c (t) = E(l-e ') : jUjJI-5 

E —I V îiÿljj - 

t e [ 6 , 7 j ai jr ùW w c (r) = 0.63B =1,26 V - 

t éxiO" 1 „ „ , 






f ; ëüUll j^l <1^1 


(djVl £.*<àj*!l) <^f\ ,>oUc. 


jSj* fJiUll jlt iilL-yljj 


■ uli'd n ^}îb 4&jaJJ v -r C — = 0 Ji,j flji =0 

■S^LiLi lÿUi iSjaJil 41* J Ljll CuU j b£>. J ^Uj 


jamII jL£l uLIUl ^Uïl £* ^lyu Sià ^ 


3*0x10 7 


asoxitf 1 ) 3 







ïïü7 (tb^ £>^>^1} 


aiuji 


C.H fQM [aq )+HO {aq) =C 6 H£0; (*/ ) + ///) (f ) 


(fTUïQ ïi^J* i-ïUil -CjVÎ 


ijAw]! <JtLi5 aIMju * J 
C,JÏ,C0 s tf («7 ) + HO- { m ) ^C.HfO-, (û? }+ H P (i) 

;jU£H Uit -2 

f (f^j,. = 2 0w) L ; pH à =8,4) 

V.“C*y„ :>nsan ^ -a 
C, =]Û [ moLT' :ai* J c„ -C K ^S- i<U j 

^ û 

pH - pK t = 4,2 : jbJ ^ ^ilSÜI i i. ÂÜt jic. -4 
pü = 4,5 üW i> j V t = 14^771 J : jaSS>îJl - -5 


[ff 1 O + ]-10' Jrtr -I0‘ w -S.t6x10' i mrt.r l 
[ RO ~ ] = 10**"“ -ÎO 4 ^" 1 * = 3J6xl O' ,0 fflo/,r' 
[//(?- ] y x UxlV'-Cft-x, 


*7 =1.4x10'*™/ 

J Ay W 

[ C 6 H s COO - 1 - — Ï£— -4,1 17x10'* moi.V 1 

K + P* 

fC s // J COO//l = ^^_ = 1.765xjO- î ffl0 li,- t 

J\+P* 

rA r û + 1 = * - 4,1 lxlO^mo/.Z" 1 

L J P. + F» 

; jr j^jl'i ^JÛ£Ü1 <UhJ - 

:<u j ùjJl J&UlJIi ^ //O" 

*..* = C,P ,= KT 1 >14 1 0' 5 =14-l0' + mp/<=c^,-jf„„ = 0 

^ r . JU-. ■= 1 

y 14 ■ 1 0"* m 0 / ^ 


ic 

0 

C,v t 

CeV* 

0 


le 

jr 

C*V,-x 

UV^K 

a 


Oc 


C.V.-X, 

C*V k -v 

«f 
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^Obül 


(<^1 


McooH {ai} + -«sxr w + Jï/T^ 

H 3 07H 2 0 j HCOOH/HCOO 


JUAnUt**-! -1 


HCOOHf. + HjO/j. = HCOO 


[HCO0 ] 

î mH5ôHT =pKa + 1 
tH,Q’)[C.H,COQ1 
[C.H.COOH] 


. IC,H,COO ] 

(C.J^COOH) 

[C,H iC O01 
[C,HiCOOH] 

[C^IjCOOHj * IC 6 H s OOOHJ 


[C 6 H,COOH] 
Ka . fC 


pH = pKa+Iog 



£ C 


le 

0 

le . 

X 

ùc 

_*/ 


\ * 1* iitH AjjLj J y3 j»jdc, \ coLJl Ajij jai] 1 4j'»i'yi 




{Hü 04) 

0,50 ^ î 4-JLÜ> ^y£ :3“uÜ«Jl - 1 

®> ^ EXAG Jl jl<* jt IJflj ^ 3 f*<!) :Jiiiu!l M 

0^0 u hfi (t)+ u R . = 0 îj^l V— Üîl' UiUJI- 2 

0 25 u a . = R f - i *■ R '- — = R '■ C dU AB ^ 

* dt dt 

Û, 25 - UATtft) J <1— JjV^ !>» (^) ^ u (t) — 0 : * il J 

dt R'C 7 

O 25 “ 7T77~ ' e Rï <= u AB (t) = A e R,c : lM [> (S^ 311 " 3 


A -— 1 -— 

.fcüa*t ÎIiIaJ 1 !) ™ — e R1C + A -C R C =0 tj^ .jiyMJlj 

^ R'C R'C 

O 

A = E c= u Afl (0) — A - e'** = A = fî^t=o lit- 

: jliill âiî y i lit — 4 

i( t) . *1.Ç. *■«<«>. -c-S-.-rè.-L..-^ 

v * dt dt R'C R 

. (j* i(t) * 

u aB - 0,63 E - 7,56 V d^l o* î 4-JtîJI ù* “ 5 

T -0,2$ :jaJ JoU-yU* 
u aB = 0,37 E = 4,44 V J*1 <> :3“jwa ÿ* 
t' jt fi ^Jül JjS lÂJà&X* t t = 0,09 s 

C = t7R '-0,09/500= 180,10^ = 180 jiF ^t^R'C X— * -6 

R = t/C- 0,2/(180 -lO^l.l- 10’Q <= t = R C W" 


10 £*7 




P jlfr ;V-ÎJI ^bjjâ ?J k. ; SjUI Us^l 

T3S I ' “ 

«il j s!j« | (v^ 3 ' £j*yt') ^ j-ue 


3 x 0, 2f 


(LIÜ04) ; ùO 

N = A - Z = 78:üüjjôj3îl aiej Z = 53ülijîjjjll iit s^jlLp^SjîlHl 

,^e : jA ■ >m ■i-H -_■ --• 1 i —t -2 

l jjl — ^ *X + :yiliJ“v 
A ■= 131 ;j*J J&h AiJl JiliaJl ^Li jjiLSi 
ZI ~ 54 -^-ï v <r% jjaJi Jh'lL^jlI /jüU L jjjJbüj 
*ï «Xe + °e yji~% 'jJXc v fljia 

:ïjUli -3 

* n A(t) = 4t+fn A, <= A(t)=A g g*' 

( 1 ) -■* ,£nA = a-t + b jî^y: ijUJl -4 

A(£nA) (28,8-36) . , 

~ —fil '■■' " BQ , Q " -0,09 jours 1 t 

(2) £nA = -0,09- t + 36 


- jOllTS % £* 

A tt “ 4,3* I0 15 Bq <= /nA ft “ 36 (2} ^{l)*jLU«*- 


^ j/a = 


0,09 


^ 8 jours <= 2 — 


*= 0,09 


tjn "Au "M 


£n2 N, 


-Âjkjiil ÿ44 ^ fJUjÜI ^ lJujj 

(m fl ) ï^ii,yi 3££ii -5 

■ <=a,-x-n,- ^n a 

*!/ï M 


8 (24-3600) 4, 3xlO iJ 131 „ „ 

m a = — — ~ 0,9^ :-o*j 

0 /n2*6i02*10 * 








; 4 '.u’ ill 4 jjLJjs ajïc. ; VjLJI <i > j j*ii1 ÂA^Vk £iÜ 


(v^ 1 £>^l) ^V' 


{il3Û 04) i fJM 

AB jL»H Je îjbc. — T — 1 

^F«o =P + R + f ~jni' a : ^IMI ^Üll 

m.g.smc - f - kl. a :ÜjaJ j^j> Je Jaliuyi y 

. f 

(xf a = gsma 

B “ 

:Altj ^UujIj ^jLhLu 4 i <mm ^jaJl 4^ -* l_j 

v 2 7 2 

— - E — = — — = lm /s 2 - vl = 2a AB 


2 - AB 2 2 


ij soi - 


f = (g*sina -a) ia = (10 0,5 - 1 ) 0 ,J= 0 , 4 N <= a = g sina 

m 

,«UJI JtM W- d*| : ^ 
: BC ,jk a^sJ’i ÂuJd — j. 

: ! ^ F + R - ITLfl QjiLï^ 

c a= 0 ^ 0 = rn-a J^je-klijyu 

P 

■ 4 a fc1 1 * 4 a lin i h * ISjallà 

. 4 j‘^kj| JàUul ïiw ^ biijl J.jij : jÆaùi* 
vq : jL*Jl Jè JU jJl -1 .2 

^ F J = P = ma ; CPjt^ Ou^ 1 *5^ 

~~pj\ ; Ox J* 

+ \ X x(t) = v c t<= v x = v c <=a ,=0 

d - * ^OzJ^^yw 

dv 

V f = -gt + g <= -^*- œ -s <= a * - -e 

i = - —gt 1 +- c ' v 4 = - ~gt :<i*j c = 0 4— t ~ 0 

z = gt 2 + h ;^j-j c' = h ■<— t = 0 

2 


Z = — * r x î +h=-l,25x 1 + 0,S 

2v‘ 


4- t = — 


x B = Jù^IUlS - 0 , 8 m c= z 0 = - 1 , 25 ’X D * + 0,8 = 0 :OD**-Ji -v 

; v D ^ jJ' W - ->- 

;^j t D = x D /v c = Ü,8/2 = 0,4s<= x D =v c t D 
v„ «Jv^ + vl,, - JvJ +(- E>) ! =^‘+(-10«0.4) ! =4.47m/ s 

. jJ'JJil ÜJUjJ IjLi.4 







^ jk, ÂjjU jjà ^_jk 


((^1111 Uatfl 


(Ltii 04) ; ifHâiï ÙÜ+ 

CH£QQH W +C i Hpff w -CH£OOC i H i {Q+ Hp {q *1>W (1 - 

JL^dY' oljity : - 

jjJ (« 


CH TpOOH^ t j + C :r /7 f)H ^ — CH yCOOC 2 Iï a // 2 C? 


1,40-0,46= 0,94»tfpf : biU? ^ x mM =n Q ~U4mol î^ÜJj 

*f ~ X f f X mm. = ^7% * , !■ ■ "! jS -fti j*fr jJjaj] 1 * < r ^ 
*(j?i a )-x f /2 = 0, 94 / 2 = 0, 47 mol ï cjt Lü]l l l^i ij#3 ■ j-'i - *'" — 

^^[38 ; 42j(ntin) : UiU 
(ojUI JL» jiüt) 0 ; =10Ü & C jûpl L|Âjj£ fl , - P (f) “5 


BSi* 


'5^ Lv-' ijÉJjv 





rJ + i-J jrri^r-JÏ' 

Nfÿi 

-'if 

i F_b s :r 

'M V " pi 1^", g 
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2015 £M yr :3j^ ^ 3 f*Wt :5iU Ja-â^Jl 


kM I 


JjVi Pjdaj*l\ J& kj UV! j-aUfr 


(aLÜ 3,5) : h\J\ ùij^\ 

*^2kj jji\5 (J)3jJbüJ ^AjLjaliill -1 

ÉL+¥i±lli = — ^L—+(R + r)i = E<=u R +u b = E 
dt L L dt 

( 2 ) — ■ + a i = 6 l> 

V J dt 


Ë R + r 

P=T , « = — 


ki ÀJâjÜa^ûlLi 


; ^ (jLsâll -2 

« = « c= fie-' + #£--4 S-e-“ = fi<=~ = fie- <- i(») - -(1 - ) 

^ cjt CK dt a 

ÂJjIxaI] <jLU2l S jU»il <Lqj 

: Ub(t) "> J -+■ -3 

_ r di . t E E E -x~i 

u.(t) = L — + n-L — e 1 +r — r— e 

b dt L R + r R + r 

-SKL, r rE R + r-f'-^-t Æ E . _ 

1 R + r R + r R + r R + r R + r 


u b (t) = E-u R =E-RI( l-e L ') = {R + r)I-RI + RIe L =rI+RIe L 
L,r 


r -t E 




4 a i j l^V l \ jl 

R+r 

(r+Re L ') 
:r .jH -i -4 


■ Jaj (jLull !_+« -(-_i 

E = 6 V * îl j-nU - 

r = JiHL= 1?5x . ll = 5Q<=— = 1,5 - 

£-1,5 6-1,5 £ + r 

r = 25m^ :<>j^ - 

L~r(R + r) = 0,025x 20 = 0,5# A03» - 


1 1 Z7 K + r 

E -Ll-Ï 1 = -ZY— —) 2 (\ - e~ rt ) 2 iSjt-JliMUJl 5 
ri; 2 2 Æ + r 


E,=Lï/2 


j! (J±u 


; ^Uâül 3iUaîi <>uâ -6 


i , i r e v i r 6 > 

E f , , = — L - il = —L = — x 0,5 

(L) 2 0 2 li? + ri 2 l 15 + 5 i 


2,25 x 10~ 2 J 


H/3 hrJup 




— N 


164 
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2015 iMjar oL«>bj :V»JÜ 1 ÂJbj^âJl : 3 aU JaJLdi (*-L*»j <bbr^|l 


t âm . . •. . *i t~ î t _ v>i -t r-* 


'vJ *? * &0^** 

0,25 


0,25x3 


0,25x2 

0,25 

0,25 


Aijlx-ûll 


JjVi £j43Ja1I fjk- 4_A^VI j^aUc- 

(4Jaü 3,5 ) ùjJ?^ 

C 3 H 6 0 3M + H,O n - C,H s O Vut) + tf 3 0\„, :J»ia« su- J-1 

C $0 3 ( aq ) H- H 2 0 (n = C 3 i/ 5 0 3(û , ) + H 3 O (aq) 



^Æîl 

J ^clIL ûjUJ! CjLlûS 

'LûlXLi 

0 

no 

l J*yt 

0 

0 

4 aILlü! 

x 

no-x 


X 

X 

_ — 1 

‘SÛlgj 

Xéq I 

no-Xéq 

t 

! 

X é q 

X éq 


; AujLLajSli jj — ^ 


[tf 3 0 + ] = 1 0 2,4 = 3, 98x10 ~ 3 mol/ L 

[ c i H t°i ] = [",£>*] * =>= 3,98xl0- mO //L 

[C,// s O,] - C -[#,0*] ^ - 0,1 -3,98 X 10"’ = 9,6 x lO-’mol/I 


/?&« = pH - log 


c.H'O: 

- r — ^ = 2, 4 -log 0,04 145 = 3,78 :pka^>^t £&-* 

[C,// 6 0 3 1 . , 7 

L ^ t'i.'t- - a J 

c.tf.o*,, + MO- w = C,H,0; w + Z/,0,,, : SJ~» *U~ -1-2 


: C a j£j& -m 

; jâlSoli JÜC. 


C h -V hF 2 x 10~ 2 x 28,3 


= 0, 0566 mol / L <= C a - V a = C b • V bE 


C 0 = 1 00C a = 5, 66mol / L :^j 


MC 0 _ MC 0 _ 90x5,66 

10ûf 1 0 x — lOx-^- 


li_ = 45,08 - 45% : â^i 


m ' 509 4 

\ l ^xaJ i tilljj p = — — — ” 0 ? 4508 — 45 % ^ p J\ 

m 1130 

i p^ju3 Je- t-i& La jl gllLuü 
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2015 <1)1 \yr :5j^ <,r^k> <£^3 AJUj-àJl :5iU -J a ^ â d l ,*-L»ij «L^-ij^Jt àibr)!' 




^aîii £ j-ûa j-a1i 


Sija^ 


0,25x2 

(Liij 03) :<JjVi 

‘ 7 S 5 6 i? e -► ‘^Os + *X l^j)' -' - 1 


] %Re -> ™Os + > -ü-j Z = 75 -76 = -1 ; A = 186-186 = 0 


0,25 

y5~ ! (J Ja-aJ -L-J 


0,25 

(jjjlû J_pJj <2 jx*. CjLijjlij)l .uc. ^ (jiajlâ 1 $j ÂjjjVl ; [3~ 

„ «->,'/?+ _î « 1 ^âj £* ÛJAJJ^ 


0,25 

^ 0 = 4 x 1 0 9 Bq ! -aaj ùW 5 ' i> 1 A 0 ^ J-2 

3,0 

0,25 

0,25 

A n»jl JaLuàj jj-oâljj jjî^ A u *11 i — q> * oü \\ ^ I tl/2 ^ "Sr 1 

.ti/ 2 =3,5jours : ^ 


0,25 

A = — = ln2 =0,198y _I = 2,3xlO~V :a 
^1/2 ^,5 



;t] ^ Rc ^jjjÎ _ 3 


0,25x2 

.., , A 0 xe' A ' 1 4 x 10 9 e~°' I98xl ° 14 

N(t.)= = t — =2,4x10 noyaux 

X 2,3x10 



;Y t - il >HSh -4 


0,25x2 

„ l,2xl0 14 xlO r , [2,4xl0 14 ->10/wZ 

F = H — = 5,0 ml<^< 

2,4x10 4 [ 1,2 xlO 14 — » F 


ri66 



11 / 7 ï&Jup 



2015 ù\yr OL^U, :iUJÜI Ubj-âJl fj^' 


4^5U1I 


<jùi\ J* 'u*y 


(<üaiâ 3.5) ; àfcüt ùj>^> 

4 + ( OÎ ) = *H „ a#) + H \ aq) J -1 

M) + HO (“..) = H 2 0 (l) 

/UlLuJ (Jc-lâjîl AÔ-OJ 


4-LuaJ! Aj'u=k 


+ H 2 0 (/) 


JjJb S^Loli djlxûS 


CjFi =« 0 = 0,15 x 20 x 10 -3 =3x10 ^ mol <= Cft - x max = 0 

C 2 V 2 = n 0 = 0,15 x 10xl0~ 3 = 1,5 x 10“ 3 mo/ <= C 2 V 2 - x max =0 

. x = 1 , 5 x 1 0~ 3 mol : HO* j* <u*j 


'.d*^ 


~ n 0 X éq ^ X éq ~ n 0 n éq(HO~) M 0 


r n * -144/»// 


: 1 0 -3 - 1 0~ 14+9 ’ 2 x 30 x 1 0" 3 = 1, 5 x 1 0~ 3 mol 


Aajl frîli A Ajuaîll 


j Je-lttll <— r 


:C a -2 


= 1,96 g 


C = C V - ^ - = P . »- - — = Q, 2 Smol / L 
V a 10 

’4joxll AJ2 S t - il t 

flmo / -4 28g 

|0,28x 250x10 -3 mo/->- m N 


■ A_ijj_Lûi! AjUjj-iii c iLjai ~C-J 

ïïi 1 96 

%N = -^- = -i— = 0,33 = 33% 
m 6 

.ajL^ÜI v....uS Lû J^LL* 11a j 
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2015 01 yr o‘üj-üS fjUJt :5iU ia-fcsJl (J~>j ty*?' 

^!*^L. jjjliiil ^jday2\ ÂjUVl J^aüc. 

1X4 ~ _____ 

~ {UK 03) : h Ifl ùLyti\ 

3>k 1 \y«\ ojJo-o B failli l$-iï] «T» <aiai*Jl j^fj jAJâ^La 

A laÂ ili L. SD ^Ü1 ^L>ai l ^ l a ^ Ç- Cj^ 

V 0 -Sjâîl JjLsj -1 


' X 


; À û*3^ -2 

^ F ext — P — ma : yr^' ùj^ â>a^ 

a x = 0<=0 = ma x : ( ox) ■k' i “VW - 
x (t) = V Q t ; Ifribl*-» 4^uiL^o (ox) (3à j 54 jaJl 

: (oy) yr^ 1 JaSjLilVU - 

dv 

v=-gt + c<=a y =—± = -g<=-mg = ma y 


0,25x2 


0,25x2 


v,, = -g/ 


<=: V„ „ = C = 0 <— t = 0 J 


1 2 i , a * 

y = gf+c’C — =-£/ :^J 

7 2 J/ 

y(/) = --^-gf 2 + /?<= y — c' = h <r- t — 0 

\ ^)Lula1I aIjIx-û -3 

= -S-.-X 1 + /) = -4-lCr 3 -x 2 + 2,2<- ! = — 

2v 0 2 _ v o 

x= 12,2m *— 1 aIûUi-a ^ ; A, S .. UriI l “4 

_y F = -4-10" 3 x (1 2,2 ) 2 + 2,2 - 1,6m > 0,92m 

4 < \y2S i 4^4 J 


0,25x2 


0,004 


;4_u,j y s = 0 : B jaII 2üt -5 

23,45m > 18,7w <= — 4 ■ 1 0" 3 • x 2 B + 2 , 2 = 0 

i ^ s Jalàh (JLuj^}V^ 


1 / A 


11 /9«~w 
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11 / 10 h*Ju> 




Zn = Zn 2+ + 2é 
2H-.0+ +2 é = H, +2 H n O 


3 ? 5) i çjAjjaâi) 

;(Jc-Uull A-LAjuû -J 


Zn (s) + 2-^3 0{aq) ~ H 2 (ag) + Z n (aq ) + ^^2^(1) 



4J^L*_aÎI 

Zn (S) + 

2 ff.O*,, = 

H 2(g) + 

^ ( «9 ) 4 

2H 2 0 {l) 

i 

U, 


J S^Loil ciiUû£ 

f 

Ajü) 

0 

n 0 i 

n 0 2 

0 

0 

Sjâji 

ES 

LaÜl 


n 0 i-x 

n 02 -2x 

X 

X 


E 


i ^max 

^Ol'^max 

^02~2x max 

^max 

Xmax 



(Jc-liLaJl 'J W ’ 


**« = «01 = 


m _ 0,654 
~M~ 65,4 


1 0~ 2 mol <= n 0l -x max = 0 


X - 
max 


_ n 02 _ C -V _ 10 2 x 0,1 


5 xlO -4 mol <= n 02 - 2x max = 0 


ma* ^ 2 2 

X max = 5 xl0“ 4 ?«o/ : J (Jolilal! Aôaj 

^ ôA^,^ ^ Luûll 3 3^ 1.4 a! i ^jjjuî I çj^ ^ A ja^aJI UJLj^xJ -I -3 

. v K0/ = — x — :ÂS5 UJIj aa&jj 

V0L V dt 

P dV H , , 

V , = —— X 2_ ; jl Cllu) -«_! 

VRT dt 

■ LilJil (JjAa. j_a 

P dV fa p dV H PV H 

, = __ — x — — j — = — - x — — Z=:x = — ^<^PV„ — xRT <=«„ =x 

VRT dt 


dx P dV H _ 
;4i«j = x : 

dt RT dt 


8,32 x 10 ‘'mol x L 1 x min 1 


• f — 0 Aie tjc-lilll A-La^aJl Ac. — e. 

1 , 013 x io 5 n2-o;xio -6 D 00 , , r _, . 

v . = x = 8,32 x 10 4 mol xi x min 

01 0,1x 8,314x293 (6 -0) 

\A h~v lil (Jjiâ-l Aie. I S-14Ü.I Ao ^yji t—ll uia -A 

d \(X d{n -2x) dx A . x 

dt dt dt vo/ 

v + = 2xO,lx8,32xlO~ 4 = 16, 64 x 10 " 5 mol / min 

. A-Ûtg_ill AlLua (Jelilll ^AâJ p jL] J» j5Ul jA i jjuai (i>aj “4 

. _ . , , 8,3 14 x 293 x 2,5 x 10~ 4 , , , , 

f,,, = 4,2mm <— (/,,,) = — = 6 ml 

1,2 "■ U ' 2 ' 1.0 1 3 x 10 5 


0+ = 2 x 0,1 x 8,32 x 10 4 = 16, 64 x 10 5 mo/ / min 


11 /llî*i* 





